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I a cornerstone of diet. In order to bring about 

I absorption and utilization of carbohydrates, 
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Soft Diet 

trying your patients' patience? 


— try palatable 
Swifts Strained Meats 




Tempting, natural source of complete protein 


6 varieties 


The things some patients on soft, smooth diets 
have to eat! It’s no wonder appetites lag. 

To perk up patients’-interest in food, many 
doctors now prescribe specially prepared Swift’s 
Strained Meats when soft foods arc indicated 
in a high-protein, low-rcsiduc diet. They help 
two ways. One, Swift’s Strained Meats taste so 
good. Few patients can turn down real meat 
goodness. Two, an excellent source of B vita- 
mins, Swift’s Strained Meats help restore pa- 
tients’ natural appetite for all foods. 

Originally prepared for infant feeding. Swift’s 


Strained Meats arc soft, smooth (may easily be 
used in tube-feeding), slightly salted— cooked 
to retain all their delicious meat flavor. Six 
kinds for variety: beef, lamb, pork, veal, liver, 
heart. Each one 100% meat, they provide an 
excellent, palatable source of complete, high- 
quality proteins, and hemapoictic iron. These 
meats make available simuUaneously all known 
essential amino acids ... for optimum protein 
synthesis. Convenient— Swift’s Strained Meats 
arc ready to heat and serve. 


The makers of Swift's Strained Meats invite you to send for 
your copy of “The Importance of Protein Foods in Health and 
Disease” — a physician’s handbook of protein feeding, written 
by a doctor. Send to: 

SWIFT £■ COMPANir 

Chicago 9, Illinois 


All nutritional statements in this advertisement are 
accepted by the Council on Foods and Nutrition of the 
jimerican Medical Association. 

''iwnrS''' 


For patients who can take 
foods of less fine consistency 
— Swift’s Diced Meats 
offer lender morsels of nu- 
Iritious meat with tempting 
flavors patients appreciate. 
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Evm- growing diild ncwl,*; u diet haUmitoil 
as lo i;.il(>ri»^, j(roi(!in and viunnin rotjiiirc- 
ini'Dls. Hut, often, a llieorclically correct 
diet may acliiall)- be vitatnin deficient. For 
inslanrc, the child may eiiininate iiabitu- 
aliy certain foods; or digestive di.stinbanc<*s 
may interfere with assimilation, finprojier 
or excessive cooking also will dissipate cer- 
tain vitamins. A contiiiucc] mild viutmin 
deficiency can result in fatigability, irrita- 
bility. skin eruptions, susceptibility to colds 
and infections. 


DABS Armour (improved formulae) 


the balanced vitamin capsules, supply needed sup- 
plementary vitamin administration, nans contain 
a vitamin mixture similar to tbat contained in a 
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Vitamin A 10,000 U.S.P. Units 
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IBEROL therapy is one tablet t.i.d 



No complicated dosage schedule to remem- 
ber, just llirec tablets a day, one willi each 
meal . . . tiiat dosage represents the accepted 
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iron), plus generous amounts of folic acid, 
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odor of the liver. An outer sugar-coating 
covers the taste of the iron. It’s a tablet 
pleasant to taste and smell, easy to swallow. 

Remember Iberol, too, for prophylaxis 
in pregnancy, old age and surgical after-care. 
Ibebol is not recommended in pernicious 
anemia, but is an effective adjunct to liver 
injection. Your pharmacy has Ibebol in 
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tablets. Next time prescribe Ibebol Tablets. 
Abbott Labobatobies, North Chicago, 111. 


IBEROL* 

(Iron • Vitamin B Complex 
• Liver Fraction, Abbott) 


. . . For the Iberol formula without folic 
ocid, specify MACRON* Tablets. Available everywhere in 
hollies of 100, 500 and 1000 henna-colored toblets. 

•Trade Mori 


three IBEROL tablets, 
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FERROUS SULFATE, U.S.P. -'-OS Gm. 
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A Critique on Vagotomy/ Part II: The Contemporary Use of Vagotomy 

, By 

W. J. MERLE SCOTT, M.D. 
and 

JOHN A. SCHILLING, M.D. 


T X Part I the experimental and clinical background 

of ■ vagotomy was outlined. From this it is seen 
that the basic physiological results of vagotomy in 
animals liad been fairly well established but with 
many conflicting conclusions and important gaps in 
our knowledge. Also sporadic attempts to apply this 
information to the treatment of human disease has 
been made in many jiarts of the world. But the choice 
of cases and the analysis of results were inadequate to 
establish definitely the clinical value of this procedure. 
In 1943 Dragstedt and his associates at the Univer- 
sit}' of Chicago reported the first accurately controlled 
clinical investigation of vagotomy in the treatment of 
duodenal ulcer. Since that time in successive reports 
the course and findings in these and additional pa- 
tients has been pre.sented. This clinical use of vagotomy 
was based upon his concept, derived from years of 
independent investigation, concerning the physiology 
of the upper gastro-inte.stinal tract. Shortly there- 
after, Moore ^nd his colleagues at the .Massachusetts 
General FTospital and Grimson and his associates at 
Duke University began the critical study of this prob- 
lem. More recently other clinics have also taken up this 
investigation. Because of the care with which they 
have been studied, and the period of observation these 
series of patients provide us with data to judge not 
only the immediate but also the intermediate results 
of vagotomy in the treatment of peptic ulcer. Recently 
this procedure has .been taken up enthusiastically in 
many parts of the world, and now a widespread un- 
critical adoption of vagotomy threatens to delay the 
ultimate evaluation of its usefulness. Only the test 
of time will provide this. Vagotomy is not a panacea. 

A. hnmediaic Residts 

Fain: .All reports are in agreement that the most 
obvious immediate clinical result of vagotomy is a dra- 
matic relief of pain. When present in an acute form 
before operation, the patient is usually aware of its 
absence on reco\ery from anesthesia. Recurrence of 
spontaneous tilcer — mimetic pain has been ob- 
served in all of the series, but only in a minority of 
the cases (see complications and failures). Further- 
more, ulcer niches demonstrated before operation us- 
ually disappear within a few weeks after operation, 
along with the evidence of spasm in the duodenal cap. 
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but the fixed deformity of the cap if present usually 
remains. 

Molility: Also all investigators agree that there is 
a marked effect on the motilit)' of the stomach after 
complete vagus denervation. However, this is observed 
both 1))' clinical and mechanical methods in greatly vary- 
ing degrees. Rhythmic contractions of the stomach are 
not aliolished I)ut regularly show a decrease. By X-ray 
tlie stomacli may have the appearance of an atonic 
sac and gastric retention even to 24 hours or longer 
may be found. Ilowever, in many patients peristalsis 
is active, though the vagus denervation of the stomach 
is apparently conqiletc. For details concerning the 
post operative motility of the stomach graphic studies 
may be found in reports by Dragstedt, Grimson and 
Moore with their associates. 

Secretion: Gastric secretion is affected both. in total 
(piantity and in its constituents. The excessive amounts 
of acid that characterize the secretory activity of the 
stomach during the active phase of a duodenal ulcer 
usually decrease to the normal range. The large night 
volume which is frequently found before operation di- 
minishes rapidly. The secretory response to insulin has 
been advocated as a test of the completeness of the 
vagotomy. There are serious defects in the clinical 
use of this test as such a criterion. And it is certainly 
not true that vagus denervation of the stomach pre- 
vents all acid secretion. However, any patient who in 
response to insulin secretes abnormally large amounts 
of acid probably has some intact vagus secretory 
fibers to the stomach. The secretion of pepsin is probab- 
ly also decreased after vagotomy though to a consid- 
erably lesser degree than that of hydrochloric acid, 
while the amount of mucus elaborated by the stomach 
seems little affected. The pepsin studies have been 
much less frequently carried out than the acid studies. 
And the methods for mucus determination are too 
inadequate for any certain conclusions to be drawn 
from such studies. In addition to these effects on 
gastric secretion there are cjuite surely changes in the 
function of other secretory cells. The external pancre- 
atic secretion seems to be considerably altered both 
in its total amount and in its constituents. As yet the 
effect on the liver and the small intestine as secre- 
tory organs has not been carefully investigated but 
presumably important changes may be found here also. 

Complications: Two significant complications have 
arisen to affect the immediate results, viz., (a) gastric 
stasis, and (b) diarrhea. 
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Ainn patients whose food leaves the 

stomach through an intact pylorus after vagus denerva- 
tion liave some demonstrable gastric stasis. Frequently 
symptoms due to the latter are present for some weeks 
and sometimes for many months. The clinical mani- 
festations vary from a mere sense of fullness to vomit- 
ing and distension suggesting an almost complete ob- 
struction. 7 he most frequent complaints after vagot- 
omy are attributable to gastric stasis and include eruc- 
tations, pyrosis, inability to gain weight or strength, 
bloating, etc. fortunately in the majority of instances 
these symptoms in any severe form are a passing 
phase and, disappear entirel}' or are greatly amelio- 
rated within a few weeks. It is surprising how, little 
disturbance may be caused by gastric stasis proven 
by X-ray to be present, even to 12 or 24 hours. All 
series, however, include several cases which have 
required adequate operative drainage of the stomach 
for relief of obstruction at the pylorus or in the 
duodenum. 

Diarrhea: The second important complication follow- 
ing vagotomy is diarrhea. Frequently in the first few 
weeks following operation the patient will note a 
disturbance in bowel habits, with several loose watery 
stools per. day. This is usually a passing phase to 
be supplanted by a return to the usual, normal behavior 
, or to one to three softer stools per day. Occasionally, . 
however, this frequency of watery stools may con- 
tinue for weeks or even months. Such an established 
diarrhcii may in some instances be associated with 
gastric stasis and be relieved by overcoming this fac- 
tor. However, gastric stasis is apparently not the in- 
variable causative factor. In fact, why removal of 
the vagus influence, on intestinal movements should 
cause an acceleration of them is not entirely understood. 
Fortunately again, this complication is usually only a 
passing anno)'ance when it does occur rather than a 
serious problem as in the few instances recorded in 
the literature. 

Failure.'!: In all of the series, persistence or re- 
currence of ulcer s 3 bnptoms of even proven ulceration 
has been reported. The investigators in the threq 
clinics where the results of vagotomy have been care- 
fully studied for the longest period of time are in 
agreement that the incidence of such failure of the 
ulcer to heal or of recurrence is low. Thus Dragstedt 
found in the first 160 cases in the University of Chic- 
ago series that 142 (89%) showed secrctoiy^ evidence 
of a complete vagotomy, without a single instance of 
recurrent ulcer s^ymptoms. In the 18 cases (11%) 
where phj’siological evidence indicated an incomplete 
denervation of vagus fibers to the stomach, five have 
had ulcer-mimctic pains since operation. Of the whole 
grolip then in this scries,- the incidence of presumptive 
recurrence or persistence of the ulcer is 3%, with an- 
other 8% presumably incompletely denervated but 
without svmptoms to date. Moore has found recurrence 
of an ulcer or ulcer symptoms in five of the earliest 
24' cases or /% in the XTassachiisctts General Hos- 
-])ita! series. Crimson had only two failures to suppress 
the ulcer svmptoms in the Duke Universitj'' series 
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of 77 cases or 3%, while seven or 9% had a second- 
ary gastro-entcrostomy to relieve gastric stasis. 

In two instances (Dragstedt) the persistence of the 
ulcer was definitely associated with intact vagus fila- 
ments found at a second operation. After division 
of the remaining nerve fibers the stomach no longer 
showed secretory evidence of vagus innervation and 
the ulcer symptoms and niches disappeared. In fact 
the relief of such persistent or recurrent ulcers by 
removing intact fibers is one of the most convincing 
evidences of the effectiveness of vagus denervation 
when complete. Whether all failures of permanent 
healing after vagotomy are due to such intact fibers 
IS not yet proven. 

A contrast to this favorable opinion appears to be 
e.vpressed in other reports chiefly In- Walters. He 
states that the results of vagus section are “inconstant, 
variable, and in most cases unpredictable.” He also 
feels that the relief of pain may' not he associated with 
the healing of the ulcer, citing in support of this possi- 
bility an un.siispccted rupture of the ulcer after opera- 
tion that occurred in the Mayo Clinic series and also 
the report of Weeks and VanHoy. In regard to this 
latter point the evidence is convincing. The relief of 
pain does not signify that the nicer has healed. The 
time factor alone proves this fact. The healing of the 
ulcer after vagotomy fakes many days or some weeks, 
(Sec section on Perforation and Subperforation). How- 
ever, enough data has now accumulated, including X- 
ray examinations and evidence from secondary opera- 
tion for gastric stasis with inspection of the ulcer site, 
to be quite sure that the great majority' of ulcers 
heal after vagotomy. If the ulcer persists or recurs, 
the patient usiinlly has typical ulcer pain. In a few in- 
stances we know an ulcer has recurred after vagotomy 
without such pain, just as there- are silent duodenal 
ulcers that perforate or bleed, without premonitory 
symptoms. We can feel reasonabh’ .sure, however, 
that the low recurrence rate reported in the series of 
Dragstedt, Moore and Crimson is a relatively ac- 
curate indication of the niimher of recurrent or per- 
sistent ulcers actually present to that date in their 
patients. The inconstancy in the results of vagotomy 
probably is due much more to (1) the irregular way 
in which post operative gastric stasis and constriction 
at the ulcer site express themplv-es. and to (2) the 
incomplcfenc.s.s of the denervation rather than to (1) 
the actual recurrence of ulceration after complete di- 
vision of all vagus secretory fibers to the stomach or to 
(2) the regeneration of such fiber.?. 

It would appear that nhysical healing of a duodenal 
ulcer following a complete division of the vagus fibers 
to the stomach is regularly or usually achieved. How- 
ever, this does not assure the relief of basic emotional 
conflicts and their expression in other symptoms at, 
least equally distressing to the patient. This type ot 
“failure" following vagotomy has been shown by 
Szasz in a study of 16 post operative cases (for furtber 
discu-ssion, see section on Psychological Evaluation;. 
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Psychological Evaluation 

One of the most important causes of failures of 
any type of operation for duodenal ulcer has been 
the improper selection of cases. We have found an 
evaluation of psychic factors is -as necessary as an 
analysis of physical data. In part I the hypothesis 
of the pS3’chic origin of peptic ulcer was reviewed. 
Current!}', clinical psychiatric investigations have led 
psychiatrists to stress the significance of emotional 
factors in the genesis and the development of gastro- 
duodenal ulcer. In fact, some investigators consider 
every peptic ulcer as being of psychogenic derivation 
with the background frequently in early infancy. We, 
as surgeons, recognize these factors in many of our 
ulcer patients, yet we feel that certain ulcers could 
be the result of abnormal, chemical, vascular or humoral 
factors not directly related to abnormal psychic pat- 
tern.s. Also it is unknown why apparently similar 
psychic forces produce an ulcer in one indiwdual and 
fail to do so in another. In some instances there ap- 
pears to be a very direct relationship between life 
stress and the development of an ulcer. This is illus- 
trated hy the predilection for peptic ulcer in certain 
occupational groups ; even doctors. As far as we are 
aware, no adequate study has been made to determine 
how many individuals, free of ulcer, have on investi- 
gation the same type of emotional conflicts and psychic 
disturbances thought to be of significance in the 
group with peptic ulcer. We anticipate further studies, 
jointly undertaken by psychiatrists, internists, physio- 
logists and surgeons, to provide us with a more com- 
plete understanding of the role of these emotional fact- 
ors in the etiology and course of peptic ulcer. 

Despite the controversy regarding the basic causa- 
tion of peptic ulcer there are several concepts we 
consider of practical value: (1) Presumably all ce- 
phalic .stimulation of gastric secretion is mediated by 
the vagus nerve. Whether or not further study will 
indicate the primacy of emotional factors in the 
origin of gastro-duodenal ulcers, it is evident they 
modify considerably the clinical course. (2) In most 
of the ulcer patients when seen by surgeons, the psycho- 
logic patterns are of long duration and have become 
so fixed in the personality structure that psychiatric 
correction seems often unattainable. Psychiatric therapy 
with interviews and psychoanalysis is a prolonged pro- 
cedure. Unless on superficial examination in such pa- 
tients there is some evidence suggesting a favorable 
response, psychiatrists hesitate to undertake their treat- 
ment. (3) Even in the presence of an obvious psychi- 
atric .syndrome, operation may be necessary to save 
the patient’s life from a complication of peptic ulcer. 
(4)' Certain clinicians are doubtful of the ultimate 
total eftectiveness of the ulcer patient after surgical 
treatment for the ulcer. Surgeons are certain from 
their experience that the majority of the patients 
submitted to operation have their effectiveness in- 
creased by relief of their ulcer symptoms. If this is 
■ not true in an individual surgeon’s practice he is not 
properly selecting his patients. In elective surgery we 
attempt to exclude the patients in whom the ulcer 


is a mere incident in a profound psycfiiatric complex. 
We arc currently engaged together with representatives 
of the Departments of Medicine and Psychiatry, in a 
study of our patients in this hospital. It is anticipated 
that further detailed study of the psychological aspect 
of this problem will be reported later by our group. 

In fact estimation of the patients psychic pattern 
has been valuable to us in deciding for or against sur- 
gery and in selecting the type of operation. The classi- 
fication proposed by Romano and his associates has 
been followed, viz: (1) The classic ulcer type. The 
patients are hard driving, outwardly independent, suc- 
cessful individuals where the outward activity is an 
overcompensation for deeply repressed desires. (2) 
The dependent ulcer type. This group seems super- 
ficially opposite to the first group. The patients are 
outwardly meek, shy and effeminate with dependent 
longings that are partially conscious. (3) The psycho- 
pathic ulcer type. This group reveals a character dis- 
order. The patients are usually morally unreliable. Their 
dependent needs are expressed in child-like manners. 

In group 13) the principle problem is that of the 
psychopathic ])ersonality and the treatment of the ulcer 
is secondary in consideration except for its compli- 
cations of hemorrhage, perforation or obstruction. 
These people will not follow instructions, will not 
co-o])cratc with the physician, they do rather poorly 
under any regimen. We do not operate on these people 
except as a last resort, and we feel that a new proced- 
ure like vagotomy sliotild not be used under such 
circumstances. In group (2) there is considerable 
doubt concerning the wisdom of using \'agotomy be- 
cause the feeling of dependency may border closely 
on the psychopathic. In general, these patients get 
along fairly well following surgery and will follow 
in.structions well. In group d) vagotomy may be 
used without the above reservations when surgery 
seems indicated. Often patients in this group trans- 
fer their energies to the successful management of 
their disease, follow instructions well and are quite 
intelligent about their problems when carefully ex- 
plained to them. In fact, vagotomy may be useful 
earlier than a surgeon would be willing to sacrifice a 
large part of the stomach. Indeed, in this group the 
benefit of interrupting efferent vagal outflow seems 
clearer than in the other groups. In this type of in- 
dividual it may be feasible ultimately to employ va- 
gotomy in earlier stages of the disease. 

Discussion 

Sufficient time has now elapsed to judge the im- 
mediate and intermediate results of vagotomy in the 
treatment of duodenal ulcers. If the denerration is 
complete the great majority of patients will have an 
immediate and long lasting relief of their symptoms 
with the healing of the ulcer itself. The possibility 
has not been excluded that there may be certain in- 
stances where the acid-pepsin activity is increased 
above the tolerance of the duodenal mucosa from the 
chemical phase of digestion. Nor has the possibilitv’ 
been excluded that the mechanism of production in 
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activity but exclusively to other factors (rascular, 
■toxic etc ). If such cases exist, Dragstedt’s statistics 
small number must be comparatively 

The more serious question concerning tlie effective- 
ness of A'agus denervation is whether its result will 
.prove permanent. It is believed that the decrease in 
.acid-pcp.sin is the effective mechanism which allows 
the healing of the duodenal ulcer. We know that in 
the course of time there usually is a marked decrease 
■ in the motor effects on the stomach which occur regu- 
larly after vagus denervation though to varying de- 
grees. Also the Iqngest older experiment on animals 
.would appear to indicate a similar return of acid se- 
cretion after .several months. These facts stress the 
issue whether eventually there will be such a return 
of excessive acid secretion and of duodenal ulceration 
in the vagotomized patient. Only the test of time will 
finally settle this point. However, we have reason 
to hope that the result of complete denervation will 
be permanent. There is already evidence that effective 
reduction in acid secretion has persisted up to four 
years. This question of ultimate recurrence cannot, 
therefore, be settled at present and will probably still 
be a live one for at least another decade. 

In this connection, however, it is pertinent to call 
attention to two points. In the first place both anatom- 
ical studies and clinical experience prove the marked 
variability of the vagus components in the lower tlnr- 
acic region (both in regard to the numbers of fibers 
as well as to their distribution). It has already been 
shoivn that recurrence can occur when any intact 
.vagus fibers remain. In two instances Dragstedt has 
re-operated upon patients with recurrent or persistent 
duodenal ulcers accompanied by evidence of uninter- 
rupted acid secretion. After the removal of an intact 
fiber left at the first operation, both of these patients 
had a typical drop in acid secretion accompanied by 
• disappearance of ulcer symptoms. It is then of the 
utmost importance for the surgeon to assure himself 
that interruption of the vagal innervation to the stom- 
ach is complete. In our estimation this means for the 
trans-abdominal approach that the lower esophagus 
must be thoroughly mobilized so that the vagus trunks 
can be divided at a high point (8-10 cm. above the hia- 
tus) and the lower esophageal plexus can be carefully 
removed fiber by fiber. In a number of instances the . 
vagus nerve 10 cm. above the liiatus is not present as 
a single trunk on each side but is plexiform even at 
this level, or independent branches to the abdomen 
har'c come off of the right or left vagus higher than 
this point. We believe that those surgeons u’ho pick up 
the vagus trunks below the hiatus and merely take out 
an inch or so of each will have many recurrences from 
the incompleteness of the operation. Such recurrences 
from incomplete removal must be carefully .segregate 
in determining whether complete denervation is per- 
manent in its effect. 

In the second place, recurrence of ulcer must be care- 
fiilH distinguished from the symptoms of pyloric or 
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duodena! obstruction. After an interval free from symn- 
toms If the vagotomized patient has reappearani of 

Srurfi^’^ r^' n'^ >Tdue to such ob- 

found. Such patients will be relieved by a proper 
drainage operation. In our own experience with trans- 
t loracic vagotomy without the institution of coincident 
surgical drainage subsequent pyloric obstruction has 
occurred with such frequency that we regularly make 
It a rule to combine effective gastric drainage (either 
I'lnncy pyloroplasty or posterior gastro-enterostomy) 
with vagotoni}', d’Jn's also reduces the incidence of 
troublesome symptoms from gastric stasis which may 
persist for several weeks or even months after vagot- 
onw alone. We aclcnowlcdge the validity of the point 
stressed by Lalicy' that when vagotomy is combined with 
gastro-enterostomy or Finney pyloroplasty the pro- 
cedure viewed as an e.xperiincnt becomes complicated. 
We know from the years of debate that either one 
of these procedures alone may alleviate symptoms. 
However, Ijy- the same token, we also know that the 
treatment of active duodenal ulcer by gastro-enter- 
ostomy or Finney pyloroplasty alone will he followed 
by a high incidence of anastomotic ulcers during the 
course of a 15 year period. There are now present a 
sufficient number of cases vv'herc only' vagotomy was 
done to assess, over the period of the years, the re- 
sult of this procedure in human patients as an un- 
complicated experiment. It therefore, seems inad- 
visable to refrain from improving those results by a 
drainage operation merely’ liecause the improvement 
cannot then be ascribed alone to either vagotomy or 
drainage. The incidence, of recurrence (particularly 
of bleeding) will ultimately show whether the relief 
usually seen following vagotomy is permanent or 
merely' temporary. 

Originally any degree of pyloric obstruction was 
considered to be a contra-indication for vagotomy. How- 
cv'cr, by' combining with it adequate surgical drainage 
of the stomach it becomes a very' satisfactory' planner 
of dealing with the duodenal ulcer which has led to 
pyloric or duodenal obstruction, particularly in the 
older group. Every experienced gastric surgeon is 
v'cry' familiar with the problem presented. Frequently 
the patient has had ulcer symptoms over man)" years* 
At first bis ulcer vvas quite amenable to treatment, but 
later it became more and more resistant. Exacer- 
bations iiecame more treqiient and much harder to 
overcome . by the usual conservative regime. There 
might or iniglit not have been obvious symptoms of 
partial obstruction, but such an ulcer finally becomes 
intractable to mcflical management. On exploration the 
surgeon finds a marked deformity of tlie cap with an 
ulcer usually on the pn.sterior wall surrounded' by 
a dense zone of induration. Frequently the ulcer and 
it.s associated scar tissue almost encircles the duodenum. 
The situation of the ulcer on the pancreas and with the 
indurated zone extending close to the common duct 
and portal vein makes it a hazardous task m dissection, 
and as the base of the nicer may extend into the sub- 
stance of the pancreas, there is a definite 
■flaring up u serous pancreatitis by such dissect 
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On the other hand, if this dilemma is met by re- 
section above the pylorus then the antral mucosa should 
be entirely removed or it may increase the incidence 
of recurrent ulceration after subtotal gastrectomy. In 
our experience witli vagotomy this grouji has responded 
particularly favorably to a combination of trans-ab- 
dominal vagotomy with adequate Finney pyloroplasty 
or posterior gastro-enterostomv. Also the combination 
of such ade(iuatc surgical drainage with vagotomy 
i'.as ajiparently considerably reduced the trouble not 
only from gastric stasis but also from diarrhea. Fre- 
quently after vagotomy the patients will have a ten- 
denc}- toward loose stools for a tew days or weeks, 
but this almost always becomes insignificant or dis- 
appears within three to six weeks. 

CoMri.IC.\TIO.XS OF DuOOENAt. Ul.CF.RS 

Pyloric Stenosis: A partial stenosis was discussed 
above. It was originally considered a contra indica- 
tion to operation, bnt in our opinion, may be con- 
sidered an actual indication for vagotomy combined 
with adequate gastric drainage. 

Pyloric obstruction in what appears to he an inac- 
tive duodenal ulcer is the only legitimate indiaition 
for sim])le gastro-enterostomy in a grxid surgical risk. 
Flowever, it is very difficult indeed to he certain that 
the biological factors which initiated the original 
duodenal ulcer are no longer acting. We know that 
after the recovery of the gastric mucosa from the 
secondary effects of tremendous gastric distention and 
stasis its secretory activity may increase again. With 
the modern methods of handling pre-operative prep- 
aration of the patient, overcoming the gastric dis- 
tention, adjusting the mineral balance, and supplying 
necessary protein ; many of these patients can be 
made good operative risks for more e.xtcnsivc pro- 
cedure than simple gastro-enterostomy. Consequently, 
under these conditions, they may become candidates 
for a combined transabdominal vagotomy and gastro- 
enterostomy. It seems only logical that if vagotomy is 
effective at all, then it should assi.st in preventing 
the development of an anastomotic ulcer following 
gastro-enterostomy. Also combining vagotomy with 
subtotal gastrectomy to prevent the occurrence of 
anastomotic ulceration (incidence probably about 5%) 
may be a logical procedure if the occurrence of un- 
desirable sequelae, particular!)' diarrhea, following 
this combination is not trouble.some. 

Perforation and Sub-Perforation: For acute perfor- 
ation no one has suggested adding vagotomy at the 
time of closing the perforation. Such a combination 
would be entirely illogical as it would add a real danger 
of infection reaching the media.stinum. Repealed per- 
foration, however, is evidence of an unusually active 
ulcer and as such is an indication for radical opera- 
tive intervention. Here vagotomy is an active com- 
petitor with subtotal gastrectoihy in the choice of 
the operation. Consequently, repeated past perfora- 
tions may he considered an indication for vagotomy 
by those who elect this procedure in the unusually ac- 
tive ulcers. However, the ulcerative process in a 
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sub-perforation may not be controlled quickly enough 
by v'agotomy.' Such ulcers on the point of perforation 
have gone on to actual perforation after vagotomy. 
Probably sub-perforation should be considered as a 
contra indication to vagotomy. 

rieutc Hemorrhage: During the active stage of bleed- 
ing, surgery is u.sualiy contra indicated on account 
of the low mortality of any single hemorrhage from 
a duodenal ulcer. However, by the modern method 
of massive transfusion combined with other suppor- 
tive measures operation is indicated in some of these 
c.ases that bleed persistently. In such instances va- 
gotomy will not stop the bleeding immediately after 
oper.ation as it does the pain. Serious hemorrhage 
may continue or recur shortly after vagotomy. Con- 
sequently, in the actively bleeding ulcer when surgical 
intervention is considered proper, vagotomy should 
not be chosen. Repeated past hemorrhages are again 
a sign of an unusually active ulcer or one anatomic- 
ally unfortunately placed. Allen has well stressed the 
incre.asing likelihood of further bleeding with each 
gross hemorrhage. .'Mthough the mortality of any one 
hemorrhage is low. the added mortality of repeated 
episodes becomes significant. Repeated hemorrhage is 
again one of the indications for drastic surgical in- 
tervention, and just as in the case of repeated per- 
foration, vagotomy is a competitor with subtotal gas- 
trectomy as the operation of choice. 

Jejunal Ulcers 

There is no dissension from the opinion that va- 
gotomy is the preferable method of treatment when a 
jejunal or anastomotic ulcer occurs following sub- 
total gastrectomy, and is frequently so when such 
an ulcer follows gastro-enterostomy. The only tech- 
nical question involved in such instances is whether 
the anastomotic ulcer should be coincidentally resected 
and the anastomosis revised. If the ulcer produced 
or its subsequent healing would produce a partial sten- 
osis. then in our opinion the anastomosis should also 
be advised. Otherwise we believe it preferable in these 
cases to do a transthoracic vagotomy as this gives a 
little greater assurance of complete denervation. Such 
anastomotic ulcers were among the first cases in which 
v.'igotomy was applied and still stand at the head of 
the list of indications for it by all surgeons who em- 
ploy this method of treatment. If intact excluded an- 
tral mucosa is present in such a case, \'agotomy alone 
may not suffice to heal the ulcer. Its removal must al- 
ways be considered, a procedure that may suffice to 
heal the ulcer evcii without vagotomy. 

Gastric Ulcers 

Our discussion so far has pertained only to duo- 
denal or gastrojejunal ulcers. All reports are in agree 
ment that the treatment of chronic gastric ulcei.. 
should not be considered with that of duodenal uleCi 
because of the danger of malignancy in the former 
Approximately 15% of the gastric ulcers without oh 
vious evidence of malignancy will eventually pn. >■ 
to be malignant. For this reason and the excelleu 
results attained from subtotal gastrectomy, radical _ 
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section is the operation of choice for gastric nicer. 

U IS impossible to over-emphasize this fact. However 
iJragstedt has suggested two possible e.xceptions to 
this important rule: (1) when there is a coincident 
duodenal ulcer with the chronic gastric ulcer, (2) 
ulcers so high on the lesser curvature of the stomach 
t lat total gastrectomy would be necessary to afford 
any chance for cure if the , ulcer proves to be malig- 
nant. He suggests that in these two classes of gastric 
ulcer vagotomy may be considered. In the first in- 
stance, namely in the gastric ulcer that occurs co- 
incidcntall}' with duodenal ulcer the incidence of 
malignancy drojis to 1%. The advantage in the op- 
erative mortality of vagotomy as compared with 
subtotal gastrectomy would probably more than com- 
pensate for the 1% danger of malignancy in the ‘ 
gastric ulcer. In the second instance, namely in the 
. gastric ulcer high on the lesser curvature he proposes 
a therapeutic trial of vagotomy as an alternative to 
immediate total gastrectomy. Total gastrectomy with 
j its higher operative mortality is then .carried out 
with a clear conscience on the part of the surgeon if 
healing of the gastric ulcer is not promptl}' initiated 
. by the vagotomi' fas it frequently will be if the ulcer 
: is benign). These two e.vceptions to the rule seem 
■ logical. Whether they .should be adopted will have to 
be determined by accumulated experience. Again, 

1 1 , however, they must be considered as e.xccptions only. 

; ; Vngotomy is not a competitor with subtotal gastrectomy 
j ’ in the treatinent of the gastric ulcer whether or not 
1 ; . it appears to be malignant. 
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of the uncritiral enthusiasm for vagotomy which has 
spread throughout the surgical world, 

Vagotomy should be used for duodenal or iejimal 
ulcers, not gastric ulcers. If this fact is not appreciated 
many patients with malignant ulcers, thought to be 

cnign, will lose their only good opportunity for suc- 
cessful gastrectomy. Two possible exceptions to this 
rule, suggested by Dragstedt, appear to have some 
merit. The first is coincidental chronic gastric and duo- 
denal ulcer which has only about one percent likelihood 
of malignancy instead of 15 to 20 per cent in isolated 
gastric ulcers. 'Ihc second is the indurated ulcer so 
high on the lesser curvature that total gastrectomy 
would be required for resection as a potential ma- 
lignancy. In the first exception the statistical pos- 
sibility of malignancy is so low it may be disregarded. 
In the second exception the mortality rate of total 
gastrectomy exceeds the salvage rate of malignancy 
from the group. Consequently here it is legitimate 
on statistical grounds to perform al vagotomy which 
will result in the prompt healing of many of the be- 
nign ulcers in the group. At the end of only six weeks, 
total gastrectomy is advisable in all cases that fail 
to heal. This plan eliminates the comparatively high 
operative risk of total gastrectomy in the majority of 
the benign ulcers, while at the same time it allows, 
without undue delay, radical surgery for the malig- 
nant ulcer. 

. Personal Ofinion Concerning Vagotomy 


I ' Su.MMAKv OF Present Status of Vagoto.my- 

■t , • ■ ■ • 

i'f ■ ’ ' . • ^ 

j'.! . Subtotal gastrectomy has beeii evolved over a period 

of years to a point where it is a very satisfactory treat- 
U,' nient of the intractable duodenal ulcer. In addition 
I'i to a low mortality rate, it achieves a high percentage 
of excellent results with a small incidence of compli- 
!,; cations. Conseciuently, vagotomy to be a successful 
ji : competitor of adequate subtotal gastrectomy must im- 
■ prove bn or at least equal these high standards. 

,i;. The immediate and intermediate results of vagotomy 
i'lj are extremely encouraging. The late results cannot 
|h' yet be stated definitive!)'. It is already apparent that 
>;i an incomplete vagus denervation of the stomach fails 
j to achieve permanent relief from the ulcer. This should 
ii:' , constitute a warning to all surgeons performing va- 
it: gotomy. Resection of short segments of the vagi 
; j;! from the abdominal apjiroach has been tried severa 
n ;, times in the past with disappointing results.. We feel 
1, ! ■ the abdominal approach is usually desirable, but 
'■ ; • tensive removal of all vagus trunk fibers, together 
with the esophageal plexus, for a considerable dis- 
; ; ! tance above the diaphragm is necessary to guard 
i i against incomplete denervation. We wish to empha- 
;; ' size that com]ilete vagotomy must be supra-dia- 
■ , ' phraginatic though the approach may be transabdom- 

; j, ; inal. Under these circumstances vagotomy is .not a 
, 'simple procedure to be undertaken casually. It is not 
, !'a panacea for the surgeon inexperienced in gastric 

surgery. We feel this warning is a timely one in view 


All of the surgeons on our staff are interested in 
the long time follow up of our own cases of vagotomy 
and those recorded in the literature. However, the 
selection of vagotomy as the operation of choice in 
the surgical treatment of the chronic duodena! ulcer 
varies with the individual surgeon. All agree that in 
, gastro-jejunal ulcers it is the logical choice, with or 
without revision of 'the anastomosis. From our per- 
sonal experience we have come to the conclusion that 
vagotomy when used should be simultaneously com- 
bined with adequate surgical drainage of the stomach 
in. practically all cases. We recognize that a great many 
of the cases can be carried tbrough their period of 
gastric stasis by long continued aspiration, eventually 
attaining a satisfactory result from vagotomy alone. 
Dragstedt has emphasized the importance in this regime 
of preventing any post operative dilatation of the stom- 
ach However, it is our observation that a certain de- 
gree of constriction exists in most chronic duodenal 
ulcers when they come to operation. Three of our 
25 cases of transthoracic vagotomy who bad healed 
their ulcer required operation for pyloric obstruction 
within one year. To prevent the necessity for such 
secondary operations as well as to eliminate transicn 
stasis and diarrhea (which are the two chief compli- 
cations of vagotomy) we now combine a pyloroplas y 
or gaslro-enterostomy with vagotomy. We personally 
usually prefer pyloroplasty to gastro-enterostomy a- 
it is more physiological and it avoids tlie o^^s.onal 
unfortunate sequelae of gastro-enterostom) . 
to stress the fact that the only form of pyloroplasty 
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we use is tlie long horseshoe type (Finney-Haberer). 
■This operation can be carried out in the presence of 
extensive induration and fixation of the cap, providing 
the duodenum is mobilized adequately along its lateral 
border and the incision at the pylorus goes along the 
the inferior border, instead of through the anterior 
surface. Rarely is the induration about the ulcer such 
that adequate lateral mobilization of the duodenum 
is inadvisable. The other exception to the use of the 
Finney-Haberer pyloroplasty is actual penetration 
of the ulcer into the pancreas. Ilcre we feel that no 
manipulation in the neighborhood of the ulcer is 
justifiable. 

Before considering any patient as a possible can- 
didate for vagotomy there should be a careful psycho- 
logical screening to exclude those in whom the ulcer 
syndrome is only one expression of a severe character 
disorder or jjsychopathic personality, (see section on 
Psychological Evaluation). Most of these cases are not 
candidates for vagotomy — indeed not for any type 
of surgery. On occasion the physical characteristics 
and complications of the ulcer may necessitate opera- 
tion though it is recognized that the patient’s major 
personality problem may remain uninfluenced, may 
be substituted for, or actually made worse. 

We definitely feel that the patient with chronic 
duodenal ulcer should show evidence of excessive acid- 
pepsin secretion to be considered a candidate for 
vagotomy. Such evidence may be presented in any 
of the following ways; (1) A high concentration of 
free acid in the night secretion, (2) A high volume of 
night secretion even at moderate levels of acid con- 
centration. ( 3 ) Abnormal amounts of acid in re- 
sponse to the insulin test (and possibly to histamine). 
We agree with Dragstedt’s contention that the total 
amount of acid secretion (total milli-cquivalents) is 
much more significant than the level of acid in any 
one sample funits of free FICl or pH). 

We personally adopt vagotomy rather than subtotal 
gastrectomy in such patients where, from the clinical 
course, operation is indicated and the ulcer gives evi- 
dence of jjarticular activity; namely, repeated hemor- 
rhage, or perforation, or unusual difficulty in control- 
ing ulcer pain under ideal circumstances, or po.sterfor 
penetration on the pancreas, or persistent acute symp- 
toms in young adults. These constitute the indications 
for choosing surgical treatment in chronic duodena! 
ulcer with the exception of two important groups: 
First, the cases who were originally fairly well con- 
trolled medically but who have gradually become more 
intractable to such treatment; secondly those patients 
who for economic or sociologic rea.sons cannot or 
will not follow an ambulatory medical regime. 

A. In the first group a long history of ulcer symp- 
toms is invariably present, characterized by alternating 
])criods of e.xacerbation and remission. The symptoms 
ultimately become intractable and persistent. A large 
element of pyloric or duodenal obstruction is usually 
present even though not necessaril}^ demonstrated as 
a gastric residue by roentgenography. This group 


with an element of obstruction was excluded originally 
from the indications for vagotomy. Because of the 
protracted clinical course many of these patients are 
in the older age groups. In our experience, unless com- 
plete obstruction has seriously disturbed the nutritional 
and mineral balance, the combination of Finney-Ha- 
bercr jn'loroplasty with vagotomy is particularly ad- 
vantageous for this group. The lower over-all mortality 
for subtotal gastrectomy is not a true inde.x of the 
risk for such older patients. We have found that 
the)' tolerate vagotomy and such pyloroplasty well 
and that the results arc excellent. We would like to 
stress the fact that partial obstruction should not be 
considered a contra indication for vagotomy when 
it is combined with an adequate pyloroplasty or gastro- 
enterostomy. If the patient cannot be made a good 
operative risk because of complete obstruction, sound 
surgical judgment dictates the simplest procedure that 
will relieve tl7e obstruction, namely, gastro-enterostomy. 
This may be adequate, and if not, tran.sthoracic va- 
gotomy can be done later tinder more favorable con- 
ditions. The original transabdominal operation for 
overcoming the obstruction makes any secondary la- 
parotomy much more difficult. Thus we find trans- 
thoracic vagotomy preferable to either trans-abdominal 
vagotomy or subtotal gastrectomy as a secondary pro- 
cedure under these circumstances. 

B. In the second group, operation is indicated because 
the patient cannot follow an ideal medical regime. 
Either the nature of his work precludes it, or else he 
is unable or unwilling to follow instructions. When 
the indication is largely an economic one, the choice 
of operation falls into the pattern outlined above. 
Vagotomy or subtotal gastrectomy will be chosen by 
the individual surgeon largely on the basis of his own 
pcr-sonal opinion. When, however, the indication is 
due to lack of co-operation either voluntary or invol- 
untary, we would like to warn the enthusiast for va- 
gotomy against its use without careful consideration, 
particularly of the psychological survey. Such pa- 
tients may come seeking operation as the easy way out 
of their p.sychological difficulties. The surgeon may 
relieve the ulcer symptoms if they are due to an or- 
ganic lesion, .but to his dismay may find new and equally 
disturbing symptom complexes. In fact, for either sub- 
total gastrectomy or vagotomy, this group is lowest 
in the order of indication and the choice of either of 
these procedures will depend on the individual sur- 
geon and his estimation of the psychiatric, sociologic, 
and economic factors involved. 

Contra Indications 

In discussing the relative indications when vagotomy 
may be chosen over subtotal gastrectomy, we have al- 
ready touched on the contra indications but we feel it 
is important to group them together. Vagotomy should 
not be used under the following circum.stances: (A) 
acute hemorrhage, (B) acute perforation and sub- 
perforation, (C) complete pyloric obstruction (with 
metabolic imbalance ), (D) gastric ulcer, (E) the 
group three p.sychopathic patient. 



(A) Vagotomy initiates a fairly rapid healing of 
the nicer, but this process requires several days and 
does not parallel the dramatic immediate relief of 
pain noted by the patient frequently on recovery from 
anesthesia. Consequently vagotomy should not be used 
for control of acute hemorrhage. When operation is 
indicated for this complication, a direct attack on 
the ulcer is necessary. 

(13) In acute perforation with chemical bacterial 
peritonitis the opening of the mediastinum for the 
complete supradiaphragmatic vagotomy is contra-in- 
dicated. The sub-perforation where the ulcer base is 
very thin and anteriorly situated is also probably a 
contra-indication to vagbtoiu}' as perforation may 
occur before healing commences. 

(C) Complete pyloric obstruction with altered mc- 
tabolisni and depleted reserves contra-indicates any 
operation excejit the simplest form of surgical drainage, 
namely gastro-enterostomy. After recover}- from the 
obstruction if gastric secretory values arc found to 
be liigb transthoracic vagotomy may be carried out 
secondarily, 

(D) Gastric ulcer is an absolute contra-indication 
for vagotomy because of the possibility of undiagnosed 
malignancy. The two possible exceptions to this other- 
wise iron clad rule have been listed above in the section 
on gastric ulcers. 
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(E) The psychojiathic patient in whom the duo- 
denal ulcer is a mere incident in his personality prob- 
lem is a candidate for major surgery only when a 
complication of the lesion endangers his life. We 
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believe under such circumstances that a new pro- 
cedure such as vagotomy should be avoided dudn? 
Its period of evaluation. ^ 

_ In conclusion then, our attitude is one of critical 
interest in the results so far attained by vagotomy 
as a treatment of the intractable duodenal ulcer. If 
the late results bear out the promise of the immediate 
and intermediate ones, vagotoni}- will be a valuable 
luetliod in our surgical arinanienlarium. It may ul- 
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cous membrane. Ultimate analysis wall determine 
whether the total failures following vagotomy ex- 
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the failures are inherent in vagotomy as a method or 
due to inadequate technique in the indiyddual case. 
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TJeptic ulcer is. attributed to an c.xccss of hydro-' 
chloric acid and pepsin in gastric juice (1, 2, 3). 
Ulceration of the gastrd-intestinal tract by ph 3 'si- 
ological concentrations of hj'droc.hloric acid has never 
been produced in the absence of pepsin (4) . Shock 
and Eogclson (5) demonstrated fhc significance of 
the pepsin factor in histamine produced ulcers. 

It would therefore follow that in the treatment of 
peptic ulcer any compound which inliibited the ac- 


tion of pepsin should e.xert a beneficial effect. Num- 
erous studies have been made of inhibition of the 
action of pepsin through the use of physical and 
chemical means; the results obtained arc presented in 
summary (Table I). 
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table I 


Compound 

Amlno-monocarbonlo Acids 

Efrsr Albumin 

Proteoses 

Gelatin 

Carlmhydratos, Fat 

Alcohol 

Benzoic Acid 

Sodium Benzoate 

Boric Acid, Sodium Borate 

Salicylic Acid 

Sodium Sulphite 

Pota.sslum Nitrate 

Creosote 

Glucose, Lovuloso. Galaoto.so. 
Sucrose, Maltose, and Lactose 
Glucose, Lovulose, Galactose, 
Sucrose, Maltose, and Lactose 
Paraformaldehyde, Phenol 
Sodium Chloride, Neutral Salts 
Bile Acids 
Alkali 

Filter Paper Pulp 

Aliphatic Acids 

Unsaturated Aliphatic Acids 

Animal Ohai'coal 

Salicylic Acid 

Aspirin 

Ca,(PO^), 

Bi-Qulnin'e Compound 
8 B1I.j.2C2„H2^N„0„.HI 
ISiOHtNO^lo.SCStNHolj 
Zinc Sulfate 
Magnesium Sulfate 
Cotton 

Bdestln, Melon Globulin 
Iodine 

Phlorogluclnol 

Phenol 

o-Cre.soI, m-Cresol, 
p-Cresol 


Concentration 

Amount of Inhibition Reference 

Equal to HCI 

50% 

(7) 


None 

(8) 

•5% 

Absolute 

(8) 

10% 

Stops Proteolysis 

(S) 


Nil 

(8) 

32% 

No Digestion 

(8) 

1% 

Absolutely Inhlbltlve 

(8) 

1% 

Absolutely Inhlbltlve 

(8) 


Nil 

(S) 

Small Amounts 

Distinctly Inhibitory 

(8) 

1;100' 

Prevents Proteolysis 

(8) 

1:400 

Inhibits Proteolysis 

(SI 


Strongly Inhibits 

(8) 

Dilute' 

Stimulates Peptic 



Digestion • 

(9) 

Concentrated 

Inhibit 

(9) 


Inhibit . 

(10) 

2.5% . . 

Complete Inhibition - 

(11) 


Inhibit 

(12) 

pH 6 

Enzyme Destroyed 

(13) 

10 gm. in contact with 

- Varied with paper and 


pep.sin solution 

concentration of pepsin 

(14) 


Inhibition 

(15) 


More pronounced Inhibition 

(IS) 

1)11 1 to 2 

Best Adsorption 

(16) 


Inhibited 

(17) 


Inhibited to Less Degree 

(17) 


Pepsin Readily Adsorbed 

(18) 

10% B1 

Retards Action of Pepsin 

(19) 

.0134% Bi 

Retards Action of Pepsin 

(19) 

Low Concentration 

Retards Action of Pepsin 

(20) 

High Correentration 

Retards Action of Pepsin 

(20) 


Removes Pepsin from soVn. 

(21) 


Form Insoluble Complex 



With Pepsin 

(22) 

34-40 Mols I/Mol. Pepsin 

90% 

(23) 

High Concentration 

Inactive 

(24) 

High Concentration 

Inhibits 

(24) 

High Concentration 

Inhibits More Than Phenol 

(24) 


A. ,1. D. D. 
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11 


Inhibitory Action of Agents on Peptic Acti\tty 

TABLE I (Continued) 


Compound 


Concentration 


Amount of Inhibition Reference 


Pyrocatechol 


High Concentration 

Inhibits at High Concentration 

(24) 

Hydroquinone 


High Concentration 

Inactive 

(24) 

Resorcinol, pyrogallic Acid 

High Concentration 

Inhibits at High Concentration 

(24) 

Gualcol 


High Concentration 

Inhibits More Than Phenol 

(24) 

Veratrole 


High Concentration 

Inhibits More Than Phenol 

(24) 

Zephiran (Cationic Detergent) 

liiO mg/50 cc. 

No Inhibition 

(25) 



Gastric Juice 



Igepon AP 


150 mg/50 cc. 

Gastric Juice 

No Inhibition 

(25) 

Aerosol OT 


150 mg/50 cc. 

Gastric Juice 

No Inhibition 

(25) 

Intramlne 1 

^ Anionic 

150 mg/50 cc. 

No Inhibition 

(25) 

/ 

^ Detergents 

Gastric Juice 



Doxad Nos. 11, 21 ,23 ) 


150 mg/50 cc. 

No Inhibition 

(25) 



G.-ustric Juice 



Arctic Syntex A 


150 mg'/50 cc. 

No Inhiljition 

(25) 


1 

Gastric Juice 

Decrease Peptic Activity 

(25) 

Tergltol-T j 

Anionic 


Moderately 


Actival , 

r Detergents 


Decrease Peptic Activity 

(25) 

) 

> 

1 

1 

1 


Moderately 

Inhibit Peptic Activity 

(25) 

Duiional P. C. I 

I Anionic 


Markedly 


Nacconalo 1 

f Detergents 


As Effective as Sodium 

(25) 


1 


Alykyl Sulfate 


Sodium Decyl Sulfate 



Most Effective of the Alkyl 
Sulfates in lowering Peptic 
Activity 

(25) 

Sodium Dodecyl Sulfate 


Most Effective of the Alkyl 

(25) 



•• 

Sulfates in lowering Peptic 
Activity 


CaCO,,, AKOH). 



Inhibition 

(2G) 

Sodium Lauryl Sulfate 

100 mg. 

No Inhibition 

(20 

Sodium Lauryl Sulfate 

200 mg. 

Decrease in Activity. If pH 

(2C. 




Remained Unchanged No Inac- 
tivation Occurred 


Na Alkyl Sulfate 



Inhibits in Ab.sence of Lipids 

(27) 

CaCO-, AKOH),, Mg(OH)„ 


Caused Decreased Peptic 

(28) 




Activity Simultaneously with a 




Ri.se in the pH of Gastric Con- 
tents 


Na Lauryl SO, 



Caused Decreased Peptic 

(28) 


Activity Simultaneously with a 
Rise in the pH o£ Gastric Con- 
tents 


p-Chloro, o-Chloro, .and 
p-Bromo Phenol 

All Equal 

Mo.st Active Inhibitor 

I 

(29) 

p-Nitro Phenol 

All Equal 

I 

(29) 

p-Amlno Phenol 

All Equal 



Phenol 

All Equal 

Least Active 

(29) 

Inverted Palmitic Acid 


Pepsin Adsorbed 

(30) 

Inverted Cetylamine 


Pepsin Adsorbed 

(30) 

Ultraviolet Light 


Deactivates Pepsin 

(31) 

AI„(OH),,, AIPO^, and AlCl,, 
m£,S1,jOj! 25H,0 

Cl, NaOCI, I 


Inactivate Pepsin 

(32) 


No Inactivation 

(32) 

15-C5 Milll-Equiv. 

Inhibited Profoundly 

(33) 


per Liter of Hy- 
drolyzable Medium 


Na Lauryl Sulfate 

Completely Inhibited 

(34) 

CaCO.,, Al(OH)^ 

Inhibited Al(OH)., is better 

(35) 

than CaCO, 

. Markedly Inhibits" Peptic 

(30 

N,a Alkyl Sulfate 

Activity 


Na Alkyl Sulfate 

When administered in 

(37) 


conjunction with a diet low in 
fat — peptic activity is de- 
creased. 
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Exi-eiumi-.\tal 

In tliis study it was decided to determine the cfifect 
of substances of varying cliemical nature on peptic 
activity independent of change of pH. A comparative 
study was made of the inhibitory action of the.se sub- 
-stances on the digestion of coagulated egg albumin 
in vitro with a hydrochloric acid solution of 1:3000 
N. F. Pepsin. The measurements were made by the 
metliod of Mett ( 6 ). The substances tested either 
proved indifferent or tended to check digestion. Where 
the substance tested was insoluble in the lu'drochloric 
acid solution of pepsin, the mixture was shaken mecli- 
anicall}' for 30 minutes. In each case where a mixture 
resulted, the peptic activity was determined oh the 
supernatant liquid as well as on the heterogeneous 
mixture.. The pH was held constant by adjustment 
with hydrochloric acid to pH 1.5 to 1.6 in order to 
obviate any effect caused by change away from the 
optimum for digestion of the egg albumin by the 
te.st substance. An aliquot of the mixture or solu- 
tion after adjustment of the pH to 1.5 was then used to 
determine the activity of the residual pepsin. The 
volume of test solution or mixture in contact with 
Mett tubes was five cc. The results obtained arc listed 
in Table 11. 


TABLE II 



O .5 

2 w 

o "o' 

■ - C I. 

.2 g 

CO 

c 

cr 

(A 

s> 

3 

O 

a 

o 

% 

A 

OL 

Concen- 
tration 
mg/5 cc. 

Cone. .1t3( 
N. F. Pep 
mg/5 cc. 

. 3 ; a 3 

2 2" 

X s 

% Inhibit 
(Supernal. 
Liquid) 

1. In.solublo Polyamlne 15 

1.5 

, 89 

99 

Anion Exchange Resin 

A, Commercliil Sample 

200 j\Ie.sh 




2. Insoluble Polyamlne 13 

1.5 

61 

.75 

Anion Exch.angc Resin 

A, Commercial Sample 

200 Mesh 


50 

79 . 

3. Insoluble Polyamlne 10 

1.5 

. Anion Exchange Rosin 

A, Commercl.al Sample 

200 Jtesh 

1.5 

41 

50 

4. Insoluble Polyamlne “ 

Anion Exchange Rosin 

A, Commercial Sample 




200 Mesh 

5. Insoluble Polyamlne 2 

1,5 

30 

30 

Anion Exchange Resin 

A, Commercial Sample 




200 Me.sh 

C. Insoluble Polyamlne 15 

1.5 

95 

100 

Anion Exchange Resin 
■ B, Commercial Sample 




200 Mesh 

7. Insoluble Polyamlne 


100 

100 

Anion Exchange Resin 15 

C, Commercial Sample 

200 Mesh 

1.5 



05 

100 

8. Insoluble Polyamlne 15 

1.'5 

Anion Exchange Rosin _ 

D, Commercial Sample 



• 

200 Mc.sh 

9. Cation Exchange Resin 15 

1.5 

26 

None 

A, Plydrogen Activated 
Commercial Sample-200 



UTll M 


Mesh 


10. Cation Exchange Re.sln 

B, Hydrogen Activated 
'Commercial Sample-200 
Mt'.sli 

11. Cation Exchange Rc.sln 

C, Hydrogen Actlv.ated 
Commercial Sample-200 
Mesh 

12. Cation Exchange Rc.sln 

D, Sodium Activated 
Commercial SampJe-CO 
Mesh 

13. Synthetic Sodium Alum 
inum SlIlcate-200 Me^ 

14. Activated Bauxite 
(Essentially AljO,,) 

15. Fullers Earth 
(Es.sentlally SIO„) 

16 . Synthetic Magnc-slum 
Silicate 

17. Activated Charcoal 

18. Blatomaceous Earth 

19. Bauxite 

20. Mngnc.slum TrlsIIIcato 

2). Flltrol Adsorbent 

22. Yoa.sl Protein Hydro- 
lysate 

23. Xxiotalbumln Hydroly- 
sate 

24. Methionine 

25. Glycine 

26. Sulfonatcd Product of 
Fatty Acids and AJl- 
phatlc Compounds (Ani- 
onic Detergent) 

27. Dccyl Benzene -Sodium 
(Anionic Detergent) 

28. Cetyl Dimethyl Benzyl 
Ammonium Chloride 
(Cationic Detergent) 

29. Sodium Ole.ate 

. (Anionic Detergent) 

30. Bentonite 

31. Bentonite 

32. Bentonite 

33. Bentonite 

31. Bentonite 

35. Sodium AlKyi Sulfate. 

. Principally Lauryl 

.36. Sodium Alki'l Sulfate, 
Principally Lauryl 

37. Sodium Alkyl Sulfate, 
Princip.ally Laurj-l 

38. Sodium Alkyl Sulfate,, 
Principally Lauryl 

39. Sodium Alkyl Sulfate, 
Principally Lauryl 

40. Sodium Alkyl Sulfate, 
Principally Lauryl 

41. Graphite Powder 

42. Al(OH)j, Powder 

43. Salicylic Acid 

44. HIcotinyl Salicylic Acid 

45 1 (-f) Histidine HCl 

4^1 (+> Tyrosine 

47. O-Atninoacridlne HCl 

48. Gentian Violet 

49. Oil Black (Dye) 

50. (Bentonite 
(Insoluble Polyaminc 

(Resin A 

61. Bentonite 

(Insoluble Polyamlne 
(Resin A 


15 

1.5 

40 

40 

15 

1.5 

49 

40 

15 

1.5 

75 

44 

1-15 

1.5 

0 

75 

15 

1.5 

88 

94 

15 

1.5 

99 

99 

15 

1.5 

75 

94 

15 

1.5 

100 

- 100 

15 

1.5 

19 

19 

15 

1.5 

44 

58 

15 

1.5 

84 

84 

15 

1.5 

88 

84 

32 

3.0 

— 

86 

40 

3.0 

— 

88 

16 

3.0 



56 

16 

3.0 

— 

78 

15 

1,6 


84 

15 

1.5 

— 

75 

15 

1.5 

— - 

19 

15 

1.5 

100 

— 

15 

1.5 

100 

100 

10 

1.5 

100 

100 

6 

1.5 

100 

100 

, 4 

1.5 

99 

99 

2 

1.5 

61 

83 

15 

1.5 

100 

100 

10 

1j5 

— 

100 

•5 

1.5 

— 

100 

2 

1.5 

— 

100 

1 

1.5 

— 

84 

0.5 ‘ 

1.5 

— 

53 


15 

15 

15 

15 

15 

15 

15 

15 

15 


7.5 

7.5 


1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.-5 

1.5 

1.5 


1.5 


Hone None 
89 92 

03 — 

41 26 
None — 
None None 
None — 
-81 — 
None None 


72 


93 


72 


, 93 



A.- .r. i>. c. 
January, 1843 
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Inhibitory Action of Agents on Peptic Activity 


TABLE II 



Substance Tested 

Concen- 
tration 
mg/5 cc. 

Cone. 1:3000 
N. F. Pepsin 
mg/5 cc. 

% Inhibition 
(Hetorogono- 
ous Mixture) 

rj Inhibition 
(Supernatant 
Liquid) 

52. 

Bentonite 

5 

1.5 

88 

100 


(Insoluble Polyamlne 

10 





(Resin A 





53. 

(Bentonite 

7,5 

l.S 

100 

100 


(Sodium Alkyl Sulfate 

7,5 




5*1. 

(Bentonite 

7,5 

1.5 

97 

97 


(Synthetic NaAl 
(Silicate 

7.5 




55. 

(Insoluble Polyamine 

14.5 

1.5 

94 

100 


(Resin 

(Sodium Alkyl Sulf.ate 

0.5 




5C. 

(Insoluble Polyamino 

14 

1..5 

99 

100 


(Ro.sin 

(Sodium Alkyl Sulfate 

1 




57, 

(Insoluble Polyamlne 

n 

1.5 

100 

100 


(Resin 

(Sodium Alkyl Sulfate 

2 




ns. 

(Insoluble Polyamlne 

10 

1.5 

100 

100 


(Rosin 

(Sodium Alkyl Sulfate 

D 





Conclusion 


Tile specific inhibitor}' power of an insoluble poij’a- 
niinc resin was enhanced b}’ the addition of small 
amounts of sodium allcyl sulfate, principal!}' iaury'l; 
as low as one part of the sodium alkyl sulfate in thirty 
of the resin was effective. The mechanism of this 
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Vitamins and Hormones in Nutrition. V: Emotional Upset and Trauma 


By 

BENJAMIN F. SIEVE, M.D.* 

Boston, Massachusetts 


T he I’resent Communication completes a series 
of five reports in which a number of etiologic 
entities in nutritional disturbances have been dis- 
cussed. The first report (1) was devoted to the syn- 
ergistic action of vitamins and hormones and the eti- 
ological factors involved in 200 cases of nutritional 
disorders. Detailed anaylsis of each factor w’as pre- 
sented in the rerhaining publications in the .scries. 
Thus, the effect of hormone dyscrasia on vitamin ab- 
sorption was described in the second paper (2). The 
third (3) demonstrated the role of infection in nu- 
tritional disturbances. The importance of food inta ^ 
and the interference with food absorption as 
to nutritional lialaiice was dikussed in the fourth 
paper (4). This, the fifth and concluding report w 
the series, will present in detail the significance o 
both emotional upset and trauma as etiological factors 
in nutritional disorders. In 50 cases or 25 per cent o 
the 200 cases emotional upset was cither the primary 
or a contributing factor; and in only 15 cases or eig t 
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per cent did trauma enter the disturbed nutritional 
picture. 


The importance of “emotional upsets” in numerous 
symptom-complexes is indicated in the voluminous 
literature which has appeared on this subject during 
the last ten years. Different terms are used to label 
these psychic disturbances such as anxiety state, neu- 
rosis, psychoneurosis, and psychosomatic disease. But 
the author prefers to call it “the emotional state.” 
It has been asserted that no anatomical system or physi- 
ological function is immune from a psychosomatic 
. upset, and in these patients, thoughts and emotions 
can conjure or initiate symptoms comparable to those 
encountered in disease. For example, complexes sim- 
ulating cancer, with associated weight loss, weakness, 
anorexia, diarrhea, anemia, and actual pain, are not 
uncommon. There is no question that cell metabolism 
is altered in these emotional upsets. Wc have all seen 
marked jihysical changes occur in individuals who 
have had their peace of mind seriously disturbed, _as 
for instance by financial reverses, a broken love apiir. 
or the sudden death of a relative or close friend. In 
extreme cases prolonged emotional upset omi c 
loss of appetite, diminished food intak'C, and I s. 
weight. This results in improper vitamin absorpt 
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which in turn leads to hormone dyscrasia and finally 
nutritional imbalance. Recognition of this chain of 
facts is cxtremelj" important to the practitioner, as 
far too many patients have been called neurotic, and 
no studied attempt made to help them. The realiza- 
tion that the psychic state is ill defined and may be 
of short duration, hut may lead to important physical 
changes which can be treated successfully, would not 
only benefit many of these so called neurotic patients, 
but would also be a definite step toward the ideal of 
preventative medicine. 

The importance of the emotional state as an eti- 
ological factor in faulty nutrition can best be illus- 
trated by the following three cases. Detailed physical 
examinations as presented in earlier reports will be 
avoided, and because of the similarity in the pattern of 
the physical findings in most of these cases, physical 
and laborator}' data will be brief, with emphasis only 
on pertinent findings. 

Case 1. The first case i.s that of a 33 year old. white, 
unmarried female .stenogTapher, who complained of re- 
current attack.s of headache, nausea, vomiting-, blurred 
vision, fatigue and Irritability, of six months’ duration. 
Similar attacks in milder form had started at age 10 
and had. increased In frequency for two years, when, 
with the onset of menstruation, they had subsided. For 
the next eight years the patient wont along fairly com- 
fortably, except for the annoyance of acne vulgaris on 
the face, chest, and back. At age 20 she had a so called 
nervous breakdown, for which she could provide no 
reason other than ovenvork. Careful questioning re- 
vealed that a love affair had been broken very abruptly 
at this time. Following this and for the next twelve years 
attacks recurred, but they were relatively mild and In- 
frequent, During this Interval the patient practiced mas- 
turbation, at times excessively. Six months prior to con- 
sultation the attacks became very servere, and occurred 
about every ten days. During attacks and at Intervals 
between them the patient experienced frequent episodes 
of palpitation, choking sensation, and joint pain. She 
was tense and Irritable, with frequent outbursts of temper, 
and at times was possessed by the fear of Insanity. On 
several occasions she had contemplated suicide. Delving 
further Into her sex history, the patient admitted having 
fallen In love about fifteen months before this fir.st con- 
sultation. She further stated that She had normal sex 
relations with this lover who later forced her into practicing 
various forms of sex perver.slon. The onset of her present 
symptoms coincided with the time when she broke away 
from this man. 

Further history revealed that menstrual periods -were 
regular, with slight dysmenorrhea and some leucorrhea. 
Since age 20 she had displayed sensitivity to certain foods. 
At age 21 she had urticaria and angioneurotic edema, and 
five years ago she had skin i-ash which covered her face, 
neck and hips. Her skin and hair which had previously 
been oily became extremely dry. She was subject to 
frequent colds and rare sore throats. Because of a fear 
of dentists .she had neglected the care of her teeth. Her 
weight had remained const.ant until the past three months, 
during which she had lost eight pounds. 

Physical examination revealed a well developed and 
well nourished female weighing 144 pounds. The head 
and neck presented classical deficiency changes. There 
were many carious teeth and roots, and marked spongi- 
ness of the gums. The heart .and lungs showed the usual 
findings. The breasts showed unusual thickening through 
Cooper's ducts bilaterally, with added cystic changes in 
the left breast. There was pronounced voluntary spasm 


of the abdominal wall. Pelvic examination revealed marked 
hypertrophy of the clitoris, and cervical erosions which 
bled on .slight pressure. There was considerable slightly 
purulent mucous discharge. The skin was unu.sually dry, 
with acneform lesions and scars on the face, back and 
chest. Reflexes were hyperactive throughout, but not 
pathological. 

Ijaboratorj' data were at low normal leveds. Basal 
metabolic rate was plus nine per cent. Hemoglobin was 
82 per cent. Vaginal smears were negative for gram 
negative dlplococcl and trichomonas vaginalis parasite. 
Skin tests gave positive reactions to certain foods. The 
blood Hinton test was negative. 

A full diet was prescribed, with due regard for the 
food .sensitivities and acne. A simple regime of oral medi- 
cation was prescribed, including a-estradiol, an elixir of the 
whole vitamin B complex, and a tablet containing a com- 
bination of an atropine derivative, ergotamine tartrate, 
and a small amount of phenobarbitol. 

Much time was devoted to this patient In an attempt 
to establish self assurance and dispel the thought of 
suicide. She was not cooperative, and was lax in her ap- 
pointments. Her response to the oral medications as out- 
lined was fairly good, and the periodic attacks became 
Ie.s3 frequent and intense, although they still persisted. 
One year .after the start of therapy a benign cyst was 
removed from the left breast. This surgeir was performed 
at her own insi.stence because of a cancer phobia. 

At the end of the first twelve months of therapy the 
patient was still somewhat unstable emotionally, and the 
attacks continued to recur, although not as severe. An- 
alysis of her hlstor.v during the first twelve months of 
treatment revealed that those attacks occurred during 
the time of corpus luteal hormone production in the 
menstrual cycle. They appeared principally eight to twelve 
days after the beginning of the menstrual period, or 
four to two days before the onset of the period. She was 
therefore given a short course of parenteral substitution 
therap.v, following the normal course in the cycle, with 
anterior pltultarj- like hormone, a-estradlol benzoate, cor- 
pus luteum hormone, and thiamine chloride. To her oral 
medications was added a capsule containing vitamins 
A. D. C, with minerals, and amphetamine sulphate five 
ntg. on arising. Following this her condition improved 
considerably, and she was finally relatively free from 
attacks. At check-up examinations during the next eighteen 
months physical findings corre-sponded with this Im- 
provement. and Iaborator>- data were at good normal 
levels. 

For the next three years this patient served In the 
W. A. C. .S. Upon her discharge she appeared for check- 
up examination. Emotional .stress of her war work had 
resulted in return of all her previous symptoms, to a 
much more marked degree. Migrainous attacks were more 
intense and more frequent than ever before. Menstrual 
periods were sommvhat irregular, late, with considerable 
dy.smenorrhea. She showed a loss in weight of 22 pounds. 
Willie in service all her teeth had been extracted, and 
dentures fitted, which accounted for some of her weight 
lo.s.s, similar to that reported in other cases (4). The patient 
stated that she was in complete control of her .sexual 
de.sircs except for rare, phases of masturbation. 

niysie.al examination at this time showed her to be 
thin, well developed, but poorly nourished, high strung, 
and weighing 122 pounds. Head .and neck .showed the 
usual chan.ges although not as pronounced, except for 
pallor of the mucous tissues. She wore complete dentures, 
and the gums were well healed. Only .slight t'nickening 
remained in Cooper’s ducts of the left bre.ast. Heart and 
lungs -were of the usual type except for a few inspiratory 
wheezes throughout both lungs. The liver was slightly 
enlarged. Pelvic examination revealed no changes from 
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the ofiglmr examination. There ^^■aB con.sidorablo Im- 
provemont in the acnofomi loslon.s. Fint'crnaiLa showed 
markc-d soften Inp and rldKlng. Koilexc.s were norma). 

- Laboratory data were at low levels. IIcmoBlobln was 
I- per cent, red blood cell count S, 590,000. Fasting blood 
sugar w.as 99 mg. per 100 cc. of blood. Ba.sal metabolic 
rate was plus 17 per cent. 

A full diet was again pro.scrlbed. Oral replacement 
therapy consisted of a-estradiol, the whole vitamin B 
complex, a now improved multi-vitamin •oapsulc.* A 
cour.se of parenteral substitution therapy was given. In- 
cluding anterior pituitary like hormone, a-estradlol ben- 
zoate, testosterone propionate, crude liver extract, corpus 
luteum hormone, the whole vitamin B complex with as- 
corbic acid. 

Response to thl.s therapy was good. There wa.s general 
sub.sldenco of .symptoms, and within three weeks her 
blooibs had been brougiit up to a lotv norma) level, with im- 
provement of many of the physical findings. For the past 
six months this patient has been able to carry on with 
or.al mcdlcation.s alone. She has gained eight pounds 
in weight, ha.s been relatively free from migrainous at- 
tacks, and has maintained good emotional stability. 
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hauswi and syncope during the past eight years 4 
month.s .ago .she began to have .severe dysmenon-he^ ^ 
companled by painful engorged breasts one week betoo 
the onset of the period, as well as con.slderable palpitation 
and Intermittent claudication Just before. Seve^ ml- 
grn nous headaches coming at varying times during the 
cjcle had started about twelve months previous to*^con- 
•sultatlon. Periods became very Irregular and scantier, 
coming at fourteen to twenty-one day infeiwals. The 
paUent’H work tras difficult, the hours long, and entailed 
her standing on her feet most of the day. The occupational 
Iitixard of toxemia from the hair dyes used In her work- 
bad been ruled out by toxicologic blood, urine and stool 
studies. 

The patient .had been married for .seven years, and 
during the pa.st five year.s had been subject to severe 
emotional and mental .strain, due to her husband's ex- 
■ ccTtslve , drinking. The marriage finally culminated In 
reparation and divorce. A cautious hut minutely detailed 
history drew from the patient an admission that through- 
out her marriage she had always had an ab.solute horror 
of .sexual relations with her husband. She stated further 
that the act had been painful and th.at she had never 
experienced an orgasm. The patient professed untiuallfied 
frigidity. 


Discussion 


In this first case \vc have an emotional conflict 
which started at puberty and which continued through- 
out her normal reproductive period of life. The pre- 
cipitating factors wliich contributed to and aggravated 
the emotional stability, came at ten year intervals: 
First at puberty; second, a decade of overwork, fi- 
nancial concern, and a broken love affair. The third 
decade wa.s marked by a .more fortunate love affair 
resulting in nomial sexual relations and terminated 
and ruined by .sexual pervefsion. Then came a period 
of war hysteria with its multiple stimulae, and an 
attempt to run away froiiT it all by enlisting in the 
W, A. C. S., hard work, dissatisfaction, and disillus- 
ionment. Finally an even greater emotional conflict 
was brought on by a beginning menopausal syndrome. 
Throughout this history of repeated and increasing 
emotional crises, an endocrine dyscrasia, aggravated 
by an infection in the teeth, cervix and skin, served 
to interfere with vitamin synthesis and absorption, 
which resulted in a physiological imbalance displayed 
clinically by severe nutritional deficiency. 

Case 2. The second case is that of a 33 year old. white 
divorced female halrdrc-sser, who complained chiefly of 
fatigue. Irritability, and severe <ly.smenorrhea of si.v months 
duration. Her general health had been good until abon 
twelve month.s before, when she licgan to notice extreme 
and unwarranted fatigue, irrltahilUy, crying spells, ® 
ness of breath on moderate effort, coldness of the an s 
and feet, some palpitation, occasional flushes, dryness 
of the hair arid skin, lo.s.s of appetite and loss of weignt. 
Menstrual periods had ' al way. s been normal, a twenty- 
eight day cycle, with three day flow, except for occasional 


• Material supplied through the courtesy of Raw! Che™;; 
Ists, New York 3, New York. Trade nanie Karri Tito. 
Bach capsule contains: Vitamin A 10,000 li. S. (Bj) F- » 
Vitamin D .500 U. S. P. units; Thiamine (B,) 10 mg.; 

one mg.: Calcium pantothenate five mg.: . 

50 mir.; Ascorbic acid (C) 100 mg.: Alpha-Toco^ewl 
(E) 10 rntr. The oily vltamin.s are separated from ■me 
water soluble vltamin.s by a special coating wUicn pre 
vent.s breakdown and absorption of the oily Timmins oy 
the ga.strlc juices, but permits them to go througn 
the duodenum and jejunum where they are absoroeo. 


Py.slcal examination revealed a thin, well developed but 
poorly nourished female weighing 96 pounds. The usual 
• deficiency changes wore present in the head and neck, 
Involving the eyelids, buccal mucou.s membranes, and 
the tongue. There was thickening in the upper, and outer 
quadrant of the left breast, involving Cooper's ducts. 
The heart and lungs were characteristic. The hlood pressure 
was e.xtrcmoly low, 88 systolic, 54 diastolic. There was 
Hypcrcsthe.sla of the abdominal wall. There was lymph- 
adonopathy of the cervical, axillary and inguinal glands. 
Pelvic examination was done with great dlflicuUy because 
of the patient’s extreme hyperesthesia. The cervix shoived 
a superficial erosion which bled on slight pressure, and 
there were numerous small cysts on the anterior Ilp- 
Thcro was moderate mucous discharge. The skin was thick 
and dry', and there' were numerous tiny pustules' over 
the back, and an occasional one over the anterior chest. 
The n.alls tvere extremely .soft and brittle. The extremities 
were cold and there was slight coarse tremor of the ex- 
tended fingers. 

Laboratory data were .at low normat levels. Basal metab- 
olic rate was plus seven per cent. Blood Hinton and TVasscr- 
'iriann tests were negative. 


A full diet wa.s prescribed, and a regime of complete 
substitution therapy was outlined. Oral medications In- 
cluded thyroid extract, an elixir of the whole vitamin B 
compIe.x, a-estradlol. vitamins A. 'D, C. with minerals. 
Parenteral therapy was given twice a week, including 
a-estr,adioI benzoate, thiamine chloride, corpus luteum 
hormone, .anterior pituitary' like factor, liver extract, 
pregnant mare serum, testosterone propionate, and the 
whole vitamin B complex. 


Under this regime there was considerable Improvement, 
ith subsidence of many of the subjective complaints, 
tter three months of therapy the menstrual periods 
icame more regular, of longer duration, and free from 
'smenorrhea. No breast pain or sensitivity was noted, 
le migrainous headaches had diminished mariccdl.v. fhc 
.petite improved, and she gained five pound.s Her mental 
tltudo and outlook for the future seemed brighter, ana 
.r whole condition showed decided improvement. 

Physical e.xamination six months .after start of 

crapv showed marked Improvement. The 

■ck were essentially normal. Slight 

fugh Uooper’s ducts In the left breast, '^^hero u 

ight improvement, in blood pre.s.sure, 

astolic. The abdomen showed loss Hyperesthesia. 
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examination was somewhat less difficult, with decrease 
in the hyperesthesia. The cervix was essentially normal. 
There -was ho discharge. There was almost complete dis- 
appc-arance of the pustules of the skin. Except for .■fmall 
inguinal glands the adenopathy was absent. Extremities 
were warmer, the nails firmer. 

Laboratory data wore at good normal levels. Basal meta- 
olic rate was minus three per cent. 

Thi.s patient has been maintained at good normal levels 
for five years. Final solution of her marital difficulties, 
followed fifteen months later by a second happier marriage, 
aided greatly in stabilizing her emotionally, there tvaa 
definite stimulation of the libido, and the patient ad- 
mitted having an orgasm. Parenteral therapy was re- 
duced from twice per week as originally outlined to 
five times per month, and then four times per month. 
In the third year of therapy the whole liver capsules*, 
referred to In previous papers (3,4), were added to her 
mouth medications, following which Improvement was 
accelerated, and she was able to go for periods of two 
and three months without parenteral therapy. Then 
booster courses were given. 

It should be stated that during courses of parenteral 
thei'apy, given at weekly Intervals, precision in time 
was essential for good results. This particular case was 
most unusual In this re.spoot. For example, the patient 
was in the habit of receiving her injections each week on 
a Monday, unless that day occurred during the first 
■two days of her menstrual period. The menstrual period 
would bo normal as long as this pattern was followed. 
However, should the patient vary the day of her injection 
by two or three days, for any one of the injections, or 
omit one in the series, she would have dysmenorrhea 
and usually intermittent claudication at her next period. 
This experience was proven time and time again. Actually 
It served as an Indication for adjustment_^ln parenteral 
therapy, so that she would receive an added injection the 
week before the menarche. Usually only two or three 
months of this adjustment was ncces.sary to regulate 
the periods. In many cases it is Just as simple an ad- 
justmemt as this that will rectify annoying symptoms 
which return for no apparent reason, but which will 
discourage the patient, and sometimes prompt her to give 
up therapy prematurely. Particularly is this true of 
those cases which require parenteral therapy for over 
two years or more. 

Discussion 

In summation, this case showed rather severe en- 
docrine dyscrasia starting abruptly at age 32. It was 
complicated by poor dietary intake, and multiple emo- 
tional upsets, intensified by financial difficulties, ob- 
noxious sexual relations, and the support of a drunken 
husband. Her complaints and symptoms were relieved 
by vitamin and hormone therapy. Moreover, peace 

* Material supplied through the courtesy of Rawl Chem- 
ists, New York 3, Now York. Trade name "Rawl Whole 
Liver Vitamin B Complex Capsules," Each capsule con- 
tains 0.5 Gm. of dossicated whole liver (equivalent to 
2.5 Gm; of fresh whole liver) and provides; 

Vitamin B complex factors: Thiamine (Ej) 1.0 mg.', ri- 
bofiavin (B.,) 2.0 mg.: niacinamide 5.0 mg.; choline chloride 
12.0 mg.; i)yridoxino hydrochloride (B ) 0.2 mg.', calcium 
pantothenate 0.2 mg.; Inositol 5.0 mg.; biotin O.G meg.: 
folic acid 10.0 meg. 

Amino acids: Methionine 11.0 mg.; ai'glnine 19.0 mg.; 
cystine 4.0 mg.; glutamic acid 37.5 mg.; histidine 6.5 mg.; 
Isoleucine 18.5 mg.; leucine 27.5 mg.; lysine 1C.5 mg.: 
phenylalanine 10.5 mg.; threonine 11.0 mg.; tryptophane 
2.5 mg.; tyro.sine 10.0 mg.; valine 17.0 mg. The whole liver 
substance used in this preparation contains all the Updid 
and, water, soluble , B complex factors as found in fresh 
whole liver.' . ' ' 


of mind was obtained by correction of the causes of 
her emotional instability, and the desired result of 
nutritional balance was attained and maintained. Since 
original preparation of this report the patient has 
missed two menstrual periods, and at the present 
time is in the tenth week of pregnancy, which offers 
conclusive proof that oral and parenteral substitution 
therapy were responsible for the correction of her 
sterilit}'. 

Case 3. The third case is that of a 32 year old, white mar- 
ried male insui-ance statistician, who complained of attacks 
of fever, abdominal distress, nausea, clay stools and 
vertigo since childhood. He had been a "blue baby” at 
birth. At .age three he started to have recurrent attacks 
of bronchitis, at age six he had bronchial pneumonia, at 
age eight he developed hay fever and asthma, and at age 
1.3 he had lobar pneumonia. At this time, because of a 
question of tuberculosis, ho %vas placed on a rest regime 
at home. Three j'ears later, at ago 16 he was able to re- 
sume a more normal life. He had always had chronic con- 
stipation. During the year prior to consultation attacks 
h.ad become' more severe, appearing at three week in- 
tervals, and .starting with constipation or diarrhea, gas- 
tric distress, abdominal pressure, nausea, clay stools, 
vertigo, hc?adache, elevated temperature and chills. Re- 
peated cho.st X-rays h.ad rcve<aled chronic scars but no evi- 
dence of activity. WUth the recent attacks he also developed 
typical migraine headaches, lasting five or six hours, 
and leaving him with a painful head for three or four 
days afterwards. Ho had a chronic cough, more severe 
In the morning and at night, and productive of grayish 
v.'hite mucus, but no blood. For the pa.st eighteen months 
he had noticed dryness of the hair and skin, bleeding 
of the gums, chipping and splitting of the nails, ex- 
cessive perspir.ation, some pruritus, dysuria and frequency, 
and extreme fatigue, irritability and nervousness. At 
age 20 he had gonorrhea, which had apparently cleared 
under treatment. There was a positive family hl.story 
of tuberculosis, evidenced in the deaths of his brother, 
uncle, and grandfather from this disease. Ho stated 
that he was greatly 'ivorried about his mother who had 
hyperthyroidism and anemia, and whom he professed to 
support. 

Physical examination revealed a well developed, poorly 
nourished, thin male, weighing 151 5/8 pounds, height 
09 3/4 Inches. The hair was dry and lustcriess, W'ith 
some achromotrichia. The scalp was dry and scaling. 
Eyelids were edcmatou.s, ocular pres.sure tvas slightly 
Increased, conjunctivae were of fair color, scler.ae 'wore 
injected. There was some narrowing of the retinal vessels 
and yellow brown pigmentation along the larger vessels. 
There was .slight haziness in the antra and frontal sinuses 
on transillumination. Lips and mucus membranes were 
moist, dull, with fine loukoplalcia throughout. There 
was marked sponglnc-ss and recession of the gums. The 
tongue was coated and papillae were markedly atrophic. 
There was erj'thema and follicular hypertrophy of the 
pharynx. The thyroid was full, particularly on the right. 
Small cervical glands were palpated. The heart was en- 
larged, the sounds distant, of fair quality, rate 66. Blood 
prc.ssure was 92 systolic, 52 diastolic. The chest showed 
slight increased anteroposterior diameter with unequal 
expansion, and slight limitation of excursion in the right 
upper chest. There was a rachitic depression of the manu-' 
brium sternum. Vesicular breathing was elicited through- 
out the left lung, with rare medium crepitant rales and in- 
spiratory wheezes. In the right lung there was slight dull- 
ness after cough, bronchial to bronchovcslcular breathing 
in the upper half. Increased vocal fremitus and ve.sicular 
breathing at the base with a few expiratory wheezes. 'TTie 
abdomen was soft, rounded, the liver moderately enlarged, ' 
smooth and tender. Small inguinal glands were paipatdd; 
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Laboratory data were at low levels. lin.snl metabolic rate 
wan mItiUH 1. per cent. Jllood lUnlon ivas negative. 
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then he has been maintained on mouth medication alone. 


, A full diet, hIkU In calorle.s and vltanjln.s was prcscrlhed. 
C tai mc^ilcaik>n8 liicUuUfd tli.vroJd oxtr/ict, #lloihy]s'iill»r^strot, 
Vitamin Ik. pani-amlnoliciv/olc m-ld, ketocbolnnlc acid, tlie 
, 'vlitdo vitamin It ctimplo.x, and mineral, oil. J'nrenteral sub- 
h'tllutlon therapy consisted of the anterior jiitultnry like 
hormone, n-estrndlol henr.oatc, corpn.H lulctim hormone, tes- 
to.sterone projdonale, liesoxycortlco.slerone acetate, thlnmlno 
chloride, liver extract, ami ercotamlno tartrate. rro.stotlc 
mnssakCM were kiven once jier tveck, 

Improvemcm was seen in the kencrnl condlthm n-ltliln a 
few weok.s after the start of therapy. At tliks time, throiikh 
Ills estmiiked wife, an entirely dltrerent social and psychic, 
history nm.s ohtnlned, which wn.s later reluctantly corroh- 
rnlod in part hy the ?i.ulenl. Mis wife de.serlhed hl.s shlftless- 
iios.s. Dimneial Jn.siabllll.v. and frimdlly, st.aled that his pro- 
fcased concern over his mother’.s health was untrue, nnd that 
he illd not support her. U was further learned that the pa- 
tient was under suspicion of embezy.Iement from an liiBUf- 
nnee company. Ftxim this nddltfon-ai information a clearer In- 
kIbIH Into the p.nllenl's hl.sto.T \vn." trained, and his emotion- 
al slatu.s hecame n major ctlolofrlenl faelor. lU.s apparent 
bravado wn.s nothing: more than a defen.se mechanism, 
acting: ns h shield for an inferiority compic.x nnd fear 
of prosecution. 

The p.atlent continued on the resime. of oral and paren- 
teral suhstitutlon therapy as described. At check-up ex- 
amination three months later hi.« condition w.is dellnitcly 
Improved. Ho wxis not ns fallsucd nor irritahlo, had only 
one .attack of eon.stipailon and gastric dhstress, only 
two pilld migraine attack.s. wn.a coughing less, and gen- 
ernily Celt much hotter. He had gained seven pound.s In 
weight. 


Physical c.xamhintlon s-liowed general improvement. The 
hair and sc.alp ■were more moist. There was Improvement 
in the comlitlon of the eyelids and conjunctlvae. Retinal , 
vcEsel.s , appeared to be more normal. Translllum/n.atlon 
revealed clearing of the haziness of the slnuse.s. Lips nnd 
mucous membranes wei'o moist, of good color. Leukoplakia 
were markedly diminished, and the gimis wore firmer. 
Lingual papillae were -more i>rojiouncert, the tongue was 
not , as heavily coated, ami there was no tremor. There 
was loss erythema of the throat. The thyroid was smaller, 
and only a few ccavical glands could ho palpated. The 
heart was essentially normal in .size, the sounds of be ci 
?u.amy, rate CO. The hlood pressure wa.s 98 systolic. 6 
ilnstolic. Lungs .showed greater expansion. 
ioular breathing at the right upper lohe Tcwsisted. riie 
ivcrc practically no rales, nor rhonclil at the 
ivere sllBht Inspiratory ajiterlouj > ^ ^ Vv 

jctore cough. The .abdomen was es.sentially normal . - 
^ept'for a barely palpable liver. The skin 
vlth a marked decrease in scaling and imp ,„i_ned 
he generalized Icthyosks. Oenitall.a wore g 

Uxtrcmlties were warmer, the nails were 
ess ridged, and there was no tremor. Reflexes ,wer 
lormal. 

Laboratory data were at good normal leyels. Basal 
netabolic rate was plus six per 
verc negative after four months. 
idth a 50 per cent solution of magnesium s 


Discussion 

] his third c.nsc present.s a m.nlc who from the age of 
three was suhjeef to allergies and recurrent infec- 
tions whici) continued through piiherty and, as fre- 
i|iiemly notcti in otfier cases, resulted" in nutritional 
di.sfurliaiices nnd endocrine dyscrasia. As a youth and 
young tnati the infections persisted, with chronic fod 
in tlic lungs, gastro-iritcstinal tract, liver, sinuses and 
prostate. 1 Iiese infections and gastro-intestinal dis- 
turbances accounted for alteration in his food intake, 
and continued interference with vitamin .and hormone 
alisorjition. Then, with the snperimposition of severe 
mental and emotional strain the psychosomatic balance 
was seriously impaired. Eradication of the infection, 
plus substitiilion Ibcrnpy materially aided the patient's 
entire pliysical and physiological status, helped him to 
achieve a hcltcr emotional control, and to restore normal- 
nutritional levels. It shonld he emphasized here that 
in order to restore nutritional levels which had been 
depleted mxT some twenty-nine years, parenteral ther- 
apy was rcfinircd for the first eighteen months, but once 
rcA'stablishcd, good jiliysiologicnl balance was, main- 
tained for well over four years with oral medications 
■ alone. 

The importance of detailed lii.slory is well illustrated 
in the [ireccding three cases of nutritional disturbances 
in which emotional upset playefi so important a role. 
Htiman heings of average intelligence must necess.yily 
go through some emotional upsets in their daily lives, 
at iiomc. at work, or at play, particul.irl}’ during the 
present post-war- period of world wide economic and 
political unrest. Such upsets and their causes^ should 
therefore constitute .an integral part of any medical his- 
tory because of their c.x-treine importance ctiologically. 
This is also true in reference to the se.x history. Unfort- 
unately this phase of the medical history has frequently 
been neglected, hut its significance, amply illustrated m 
these three cases just discussed, will he found in many 
others as well. A great majority of emotional upsets can 
be tniced to altered or abnormal se.x history. This does 
not indicate a Freudian tendency, hut the profound sig- 
nificance of such disturbances has been well Iwonght out 
hv Kinsey (5) and his associates. Possibly their future 
observations will provide an answer to the question, 
what is normal sex life? How appalling that m this 
age of science and medicine little attempt has so tar 
been made to establish a standard of so-called normal 
sex life. ' 

Included in this communication, as already mentioned, 
is the discussion of another etiological group, trauma, 
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the smallest of the series, conijirising only eight per cent 
of the total 200 cases. Three typical cases will be pre- 
sented and discussed in detail. 

Every physician must have been impressed at some 
time with the general effects of trauma far beyond 
the site of injury in one or more of his cases. Who 
has not seen a -fractured spine or loss of an arm 
or leg cause complete remolding of the patient’s fu- 
ture life, with resultant alteration in physical ac- 
tivity and eating habits, change in personality, varied 
mental reactions and even phobias. If trauma can 
effect a change in e.xternal reactions then certainly 
it can change physiological reactions, which in turn 
would alter individual cell metabolism, and result 
in physiological imbalance. Endocrine dyscrasia and 
vitamin deficiency would follow, with nutritional 
imbalance the end result. Again in these cases, the 
emotional status is extremely important, leading as 
it so often does to malingering. 

The following cases may demonstrate more clearly 
the role of trauma in nutritional disorders. 

Case 1. The first case prcsent.s a 51 year old, white 
married male house painter, complaining of increasing 
pain through the shoulders, neck, back, arms and legs of 
six weeks’ duration, and fatigue, for the past two years. 
Seventeen years before he had fallen, injuring the right 
hli), and had been fitted to a back brace. He believed this 
to have marked the onset of his arthritic symptoms. 
Since then, in an effort to relieve the pain in his back 
he had worn arch supports, and at times a sacro-lliac 
bolt. Eight years later he had again fallen, this time five 
feet from a ladder, after which ho began to have stiff- 
ness on the right side of the neck. For the next seven to 
eight years he had recurrent pain in the neck and arms, 
severe headache.s, and Increasing fatigue. Throe years ago 
he fractured the right humerus, and a year later he fell 
on the ice and fractured the loft elbow. From then on 
generalized joint pain became more severe, and he began 
to notice paresthesias in the finger.s, stiffness and puffi- 
noss of the joints in the morning. Six weeks before con- 
sultation he had received a course of physiotherapy, but 
the pain seemed to be worse after this. Eighteen years 
ago he began to have gastric distress with gas. epi- 
gastric fullness, pyrosis, and nausea. A gastro-intestlnal 
series had been done, and a diagnosis of duodenal ulcer 
made. An ulcer diet, and Sippy powders were prescribed. 
Since then he had been subject to intermittent attacks 
of abdominal pain and pyrosis. He had noticed con- 
siderable reduction in libido during the past six ycar.s. 
Recently he had begun to have palpitation, sweats, 
flu.shes, was extremely nervous and tense, and had some 
crj’lng spells. He had noted some prostatlc symptoms 
during the past three years. During the past six months 
he had gained six pounds in weight. 

Physical examination revealed a well developed, mod- 
erately obese, extremely nervous male, whose weight 
was 173 3/8 pounds, height CG 1/4 Inches. He presented 
typical deficiency changes in the oral mucous mem- 
branes and hair. There were lesions on the pinna of both 
ear.s, resembling tophi but not characteristic. There were 
premature cataracts bilaterally, Ophth.almoscopic examina- 
tion revcalc'd tortuosity, arteriovenous nicking and calibre 
changes of the retinal vessels. The nipples were light in 
pigmentation, and there w.as an accessorj- nipple on the 
right. There was limited anterior and lateral motion 
of the neck. The heart was slightly enlarged, the sounds 
were of good quality and regular. There was a grade one 
.systolic murmur at the apex and the pulmonary area. 
Second aortic sound was greater than second pulmonic 


sound. Blood pressure at basal levels was IGG systolic, 
lOG dia.stolic on the left arm, and on the right arm 172 
sj'stolic, 128 diasstolic. After coffee the blood pressure 
was 178 .systolic, 128 diastolic, on the right arm. The 
abdomen w.as essentialb' negative except for a liver palp- 
able one finger below the right costal margin, smooth and 
slightly tender. The prostate was markedly enlarged and 
boggy at rectal examination. There were small axillary 
and inguinal glands. The skin was somewhat dry and 
thickened. There was crepitus through the larger joints 
and partlcularlj" in the right knee, with Heborden’s nodes 
and thickening through the joints of the fingers and 
toe,s. The spine revealed limited motion in the dorsal 
and lumbar region. There wcto questionable tophaceous 
changes in the joints. Toenails and fingernails were 
thickened and ridged. There was a coarse tremor of the 
extended fingers. 

Laboratory data were at low levels. Basal metabolic 
r.ate was minus seven per cent. Blood uric acid was 4.8 mg. 
per 100 cc. of blood. No positive tests for lead poisoning 
could be found. Blood Hinton test was negative. X-ray 
examination of the neck and spine revealed lipping of 
the margins with spur formation from the bodies of 
the vertebrae. 

A well balanced diet of low caloric content was pre- 
scribed. Oral substitution therapy consisted of thyroid 
extract, diethylstilbestro], the whole vitamin B complex, 
vitamins A, C, D, and a special tablet containing small 
amounts of d-N-methylamphetamine hydrochloride (d-de- 
soxyophedrine hydrochloride), ketocholanic acid, and thi- 
amine chloride*. Parenteral therapy was given twice per 
week, consisting of the anterior pituitary like factor, 
o-estradiol benzoate, corpus luteum hormone, testosterone 
propionate, deproteinaled insulin free pancfcatlci ex- 
tract, thiamine chloride, liver extract, and the whole 
vitamin B complex with ascorbic acid. Prostatic mas- 
sages were given once per week. After one month on 
this regime his general condition at check-up examina- 
tion revealed considerable improvement, and it was there- 
fore possible to modify the parenteral therapy to once 
in two weeks, and to omit prostatic massages. At this 
time a course of bee venom injections were given for the 
joint pain, the patient receiving a total of fifty-seven 
stings (C). 

The patient continued on tliis modified regime for 
three months, at the end of which his general condition 
was greatly Improved. He complained of very little 
joint pain, had been relatively free from headaches, 
palpitation and flushes. Improvement of the prostatlc 
symptoms and libido was noted. He was more energetic 
and had noted almost complete loss of nervous tension. 
He lost 11 7/8 pounds during this period. Although this 
patient had been more or less faithful to his regime of 
oral medications he had been somewhat uncooperative 
In the parenteral therapy, and actually had received 
none for six weeks prior to his check-up examination. 

Physical examination revealed general improvement. His 
weight was ICl 1/2 pounds. Head and neck were essentially 
normal. The tophaceous lesions on the pinna were smaller. 
The heart showed considerable reduction in size, the sounds 
were of better quality, regular, and the murmurs were 
of less Intensity. Blood pressure was 140 sj'stolic, 90 dla- 


* Material supplied through the courtesy of Endo Pro- 
ducts, Inc., Richmond Hill, New York. Trade name "Ga- 
nono Tablets.” In two strengths of sugar coated tablets: 
Green: No. 1. “d-N-methylamphetamine hydrochloride (d- 
desoxyephedrine hydrochloride.” 3 mg. 
Ketocholanic acids (Triketol) 130 mg. 

Thiamine hydrochloride 1 mg. 

Orange: No. 2. “d-N-methylamphetamlne hydrochloride 
(d-desoxyephedrino hydrochloride.” 

6 mg. 

Ketocholanic acids (Triketol) 130 mg. 
Thiamine hydrochloride 1 mg. 
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. laboratory data "-ore at oinlmnl Jovel.s. Jtnsa) metal. 
Pile rate was j.lus lliree per rent. Blood urle add 


•X iliK. per 100 cf. of blood. 
Tills 


ira.s 


l.ooHlcr In- 
occurred, other 


rntlont lain hoen nialntniiied for ten montha on 
‘?jf.«eiil(ally oral modlcatloiiH, with occa.sloiial 
Jectfohfi. Xn return of major ."yiiiiitoins 
than sllftlu hacitaehe. 

Discussion 

The first case in titi.s gronp jm'.seiii.s a male with an 
appareni nenrotic tendency who at affc 34 hatl falh-ii, 
iiijtirinR: the hack and hip. whicii necessitated his 
wearing' a Iir.ace. Tin's injury wa.s followed at apes 
42, 4S and 49 hy repeated trauma. .Follou'inp each 
accident there v/as a jicnotl of enforced bed rest 
winch had accentuated the hypertroj.hic chanpes of 
the vcrfehral cohtnin already pre.scnt. Under the 
stress of repeateii iraninii, and witli tlic anxiety state 
whicJi accoinpatiiod it, food intake, already limited 
hy an nicer regiinc, was ftirtlier impaired. This had 
a tlcleterions ciTcct on the absorption of -vitainins 
and honiione.s and their synergistic action.. Finally 
the classical mate climacteric syndrome developed, 
completing the (licturc of physiological imbalance. The 
entire syndrome lluis established yielded to substi- 
tution thcrajiy with vit.amins and hormones. Prostatic 
synifitonts cleared with massage.s. Some gouty changes 
present re.sponded to a short course of liec venom 
injections, given in conjunction with parenteral rc- 
placmicnl therapy. Aithotigh nmrlied improvement 
was fidmitted, the himho.sacral hack, right hiji joint 
and cervical spine were still cotislantly guarded hy 
muscle spasm. Fear of trauma witli its hardships could 
not he forgotten completely. Again the constant triad, 
endocrine dyscrasia, avitamin.osis, and infection, now 
buniing in the flame of. trauma, resulted in a nutri- 
tional imbalance. 

: Caco 2. Tlio .second cn.se i.s-thnt ‘if a male rellrod sur- 
gcon, 58 years old, ivlio complained of pain In ttic afuraps 
of both legs for the past ton to twelve yenri--. He had Bufforr 
ed from Jlenlere'B dIse.aBn for Bcvernl yearn. Ite had severe 
painful vasoBjia.sm of the lower extremities, coldncBs of 
the. feet and pain in the anUles. whicli Increa-sed In sovcrlt}-, , 
and proved Intrntdnhle to therapy. Following an acute 
attack , of chole-yHlUls his contlUion became much worse. 
X-ray therapy was given fnv veUet of the pain j” 
logs and during one trealmcnl he received a hum which 
nece.ssltated amputation of the lower third of both 
Recamso of lack of circulation In the oxtremUlcs the lines 
of ati'iputation inel.slons did not heal for six tuon s. 
Thereafter pain In the leg.s became constant and severe, 
with' frequent attack.H of claudication, typically a Bergers 
syndromo. He had suffered from constipation and spastic 
colitis for thirty, years, ns well as spasticity of the bladder 
sphincter for the past four years. These spasms were ex- 
tremely severe, and wore analogous to the night crises 
of tabes dorsalis. In an , effort to relieve the paIn 
abdominal and leg spa.s'ms. morphine was givcn.at fairzy 
regular. Intervals, and 'he, eventually became addictetl to 
this drug. He had- been . subject to frequent severe liead- 


, Toluirte 15 
. ' Nuitib'.r 1 

miles, e.Ylrcme ncrrou.mcs.s. .ipprchciiBlon ' u„ . 
^ymptoms me more ,>raaoZJ Z ^ 

Ilctlon progrcK,ir.d, in„, ..unnlorhw, Iri-atmcnt wt nn.l ‘ 

Tl‘clu.r(.,.d from the sanatorium suppo.sedly cured. 


remj''’''’''.’'! able tc 

-in 1 i'” I’lK {“tally to riorlda 

and applying his surgical .skill to handicrafts, such as 
‘.oodcraTt, pottery nmltlng, and p.alntlng. He would .spend 
li«w„ through the day forking on these iiobbic.,, In an 
mtempt to busy hlm.self and for^-e, 

. nil Ihls the attacks of pain Pec.ome m‘.re frequent ,-ind 
Ititcnuf. For tho lai.st ten yeni'H his Irrltaldllty. nrn-oi«nr.‘s 
and apprehension were further compl/eatcd hy der.res.slons 
crying sii.-Ils .',,1,1 swial.s, and for the p.ist live years he 
had noted prostatle .symptoms. With iijcrca.soil p.aln he 
Ix-gnn ID resort to .narcotics again. The patient had he- 
como well adapted ta artllirlal legs, which he w.a.s aide 
fo keep „„ for svarylag periods during tho day. He was 
tmahle. however, to do much w.alklng. The patient had 
tiled many ther.api'iitlc regime.a, but witli j.onr resttlls. 

J^hys|e.a| examination revealed a svcll developed, fairly 
well tionrlshed male, whoso weight wa.s 135 pound.s witb 
nrtincla) legs, rpsltlvc tlndlng.s revealed the following. 
. On fiindal exnmlr.ntlon tlitTe w.as some pigmentation, nar- 
rowing, artcriovonoiis nicking and, calibre changes of the 
v<-sseis. Inferior tiirldnate.s were markedly hypertrophied, 
and (he nasal .septum wa.s perforated, po.stoperativcl.v, Mu- 
fOiis memhrnne.s .showed ron.sldcr.ablo leukoplakia. Upper 
dontiire.s were worn. The gums were somewhat .soft and 
.•‘pongy, with some areas of rece.ssion. The tongue slwwcd 
ntropliic changes of Ihc paplll.ae. and there was .slight 
tremor. There wa.s- con.shler.alde rjgidlt.v of the neck. The 
chest was barrel shaped. Blood pressure. >vns HC systolic, 
ns diastolic, hllnicrnlly. The lungs were hyper-rcsonanl 
to porcuaslon, ivlth mimcroii.s coarse to medium crepitant 
rales at the ha.ses hllnlernlly. The liver edge was palpable 
two fingers below , (he right co.stnl margin. Examination 
of tiic extromltU’s revealed nmpiit.atlon of the legs at the 
junclldn of tlio middle and lower tlilrd.s. The leg stumps 
were cold nnd moist, and very pale. FuI«atlon.s of the po- 
pliteal vessels eonlil hardly be palpated. The skin of the 
thighn was cold in the lower third, and above that point 
it was warmer nnd of better color. Mercury o.scillated 
weakly at HG nuns, around the calf. IIC-H.S mms. In the 
thigh, Wllh mud) stronger oscillations. The .skin on the 
body Wins ilry. Tbere were liypertro|ibic change.s in all 
tile Joints, with llniltnllon of motion in the shoulder Jolnt.s. 
The (irigers were cold, with slight coarse tremor on ex- 
tension. Knee jerks were somewhat dlmlnl.shed. Biceps 
nnd triceps were .slightly hyperacilve. There was loss 
of brush sensation over the lateral a.spect of both arms. 
Vibratory sensation was normal except through the lateral 
poi'tlon? of tho nrm5* , 

Ijiborntory data were at low normnlrlevels. Basal metab- 
olic tost was not done at this time. Blobd Hinton was nega- 
tive. 

Oral medleation at fb'.st consisted only of a special 
capsule containing some amphetamine sulphate and am- 
monium chloride, given to improve, circulation in the ex- 
tremities. After two months there was Ic.ss pain, less 
frequent attacks of claudication, and hotter general cir- 
culallon. IVilh Ibis Improvement the patient’s mental a - 
titude was bcttei-. he was less nervous, and bowel “<=^3 
was improved. Because of the general improvement In his 
condition he. was belter able to fight off his ‘ eslre for nar 
colics and kept away from them remarkably well. 

At tho end of the first two months oral medications were 

Increased to include an elixir wf the ^2''’ c'c’^'and^toblets 
nlex a capsule containing vitamins A, V, C, and tao 
of both thiamine chloride and nicotinic .acid; He contin ^ 

on this regime for 
Improvement- 


about fifteen months and noted gradual 
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Check-up . examination at this time revealed definite 
Improvement. AVeislit tvas 132 1/8 pounds with arti- 
ficial legs. Fundal ves.sels showed increased dilatation. 
There was le.s.s hypertrophy oC the inlcrlor turbinates. 
Leukoplakia of tlie oral mucosa wore diminished. Gums 
were firmer, and papillae of the tongue were more pro- 
nounced. There was le.ss limitation of motion in the neck. 
Blood pressure was 124 systolic, 80 dlastolle at basal 
level.s. There were fewer medium crepitant rales at both 
lung base.s, with hyper-resonance throughout persisting. 
The liver edge was barely palpable. The skin was moLst and 
of better tone. The joints were more freely movable. The 
extremities were w.armer. The skin of the stumps was 
warm and dry. Pulsations of the popliteal vessels were 
stronger. Reflexes and vibratory sensation were more 
normal. 

Ltiboratory data also showed considerable Improvement, 
at high normal levels. Basal metabolic rate was minus 11 
per cent. A few prostatic massages were done, smears 
were loaded with pus cells. 

At this time thyroid extract, methyl testosterone, and 
kotochokinic acid were added to his oral medications, and 
he was given a .short course of parenteral therapy, con- 
sisting of testosterone propionate, o-estradiol benzoate, 
liver extract, and thiamine chloride. A short series of 
bee venom injections were given in conjunction with 
the substitution therapy. Two months later a calcium 
combination and vitamin 13 were added to the oral medi- 
cations. 

For six years this patient has been maintained on 
the oral medications as listed, and on a skeleton regime 
of parenteral therapy, consisting chiefly of thiamine chloride 
and liver extract. Ho has shown a gradual gain in weight 
and has been relatively free from severe subjective symp- 
toms. His mental attitude was much improved, ho was 
les.s neiwous and tense, and entirely free from depressions 
and crying spells. Flushes were extremely rare, there 
:\as considerable improvement in his bowel action, and 
complete clearing of prostatlc symptoms, with greater 
output. The constant pain had been obliterated. The 
severe ciises-Ilke attacks of intermittent claudication 
were extremely' rare, and he had gone for as long as 
four months • entirely' free from them. Meniere’s syn- 
drome was completely absent as long as the maintenance 
dose of ammonium chloride was taken. An Increase In 
severity of some of his symptoms, particularly recurrence 
of intermittent claudication, irritability, nervousness and 
flushes, all sei'ved as an indication that more parenteral 
thei'.'ipy was needed, and the patient would ask for a 
booster course. It can be stated that the entire mental 
attitude was changed, and his outlook on life became 
more cheerful. The productive output In his hobby in- 
creased considerably. Narcotics were no longer indicated, 
nor desired. 

Discussion , 

In tilts patient operative trauma had changed the 
career of a highlj’- successful, busy and energetic 
surgeon, to a life of semi-invalidism. There is no 
question that an emotional factor, too, was super- 
imposed on the pathological processes involving almost 
every system in the body. Not only did the trauma 
and emotional status jyroduce a deficiency syndrome, 
but they were augmented by drug addiction. Andro- 
gen-estrogen depletion and prostatic infection were 
also evident, and increased the already present avita- 
minosis, thus culminating in the inevitable nutritional 
imbalance. Although a pathological entity necessi- 
tated the amputations, one must attribute to the sur- 
gical trauma .the initial etiological role in this compli- 
."ated nutritional upset: 


Case 3. The third case Is that of a 51 yc.ar old, white, 
female, unmarried school teach cr, complaining of norvou.*!- 
ncss, fatigue, and head pre.ssuro of ten yearF.' duration. 
She stated that she had always been of “nervous tempera- 
■ment," but her general health had been good until fifteen 
years ago w'hen she .sustained a severe .second degree 
burn caused by over exposure to the .sun. After this she 
began to have recurrent attack.s of chill.s, nausea, ver- 
tigo, and exhaustion, and noticed a marked lo.s.s of weight. 
An ab.scessed tooth was extracted at this time. Three 
ycar.s later .she was told that she had colltl.s, for which 
she was giv'en treatment. Symptoms were relieved but 
recurred within a short time. Two years later -she was 
confined in a sanatorium for six weeks, with :i no called 
nervou.s breakdown. The Illnes.s of her mother caused 
consldc'rable emotional upset, after which slie began to 
have frcfjuent cold.s, pain through the neck and head, 
and increa.sed ncrvout!nes.s. Seven years Ijeforc con- 
.sultation .she was told that .she had arthriti.s of the cer- 
vical spine, for which treatment tvas given, but only 
tempor.'ity relief wa.s obtained. l’'ivo years ago she began 
to have constipation, pressure in the head, tremors, 
mental depression, and considerable joint pain, par- 
ticularly in the elbows and knees, and very recently 
puffing of the fingers and toes. Menstrual periods had 
always been fairly regular, but were complicated by 
severe dy.smenorrhea until relieved by medication twenty- 
two year.s previously. Periods had ceased three years 
ago, following which .she began to have fiu.shes, palpi- 
tation, increased fatigue. For the past seven yoar.s she 
was supposed to have had essential hj'pertension. A 
year ago she had been diagno.=ed "psyehopathlc” and 
shock therapy had been advised, hut not received. She 
had noticed increased dryne.ss of the hair and skin, 
brittlene.ss of tile nails, ])are.«ihesins of the hnnd.s and 
feet, and some intermittent claudication. 

Physical examination revealed a well developed, fairly 
well nouri.shed female, weighing 122 1/2 pounds. The 
usual findings of vitamin deficiencies of the head and 
neck were present. The heart was somewhat enlarged, 
the .sounds of good quality and regular. There was ac- 
centuation of the first mitral sound, and the second aortic 
sound was greater than the second pulmonic. Blood 
prc.ssurc at basal lev'Cls was 1.58 systolic, 72 diastolic on 
the right arm: 188 systolic, 9C diastolic on the left arm; 
and 180 .systolic. 88 diastolic after coffee. The lungs were 
negative except for bronchovcsicular breathing at the 
right b.asc with numerous co.arse crepitant rales. The 
liver was palpable two finger.s below the right costal 
margin, smooth, with slight tenderness on deep palpation 
over the gallbladder. There was slight tendernes.s over 
the descending colon. Incomplete pelvic examination re- 
vealed redness, clistening, and atrophic area.s of the introit- 
al mucous membranes. At rectal examination uterus and 
ovaries wore palpated, of .senile typo. There w.as crepitus in 
all the large joints, and beginning Heberden' nodes of the 
fingers and toes. There was genor.alizcd thickening and 
drying of the skin with superficial erythematous areas 
of pityriasis rosea, and a few tiny tcl.anglcctatic nevi. 
The hands .and feet were cold, and there was considenablo 
puffing of the lower extremities, but no true edema. 
Pulsations of the dorsalis pedis .and posterior tlbial 
ve.ssels wore extremely .sluggialt, particul.arly cm the 
right. Tbenails were thickened and firm, fingernails brittle 
and ridged. There was slight tremor of the extended 
fingers. Reflexes were markedly hyperactive, but none 
were pathological. 

Laboratory dat.a were at low normal and subnormal 
levels. B.'i-sal metabolic rate was plus 13 per cent. Blood 
Hinton was negative. 

A full diet was prescribed. Oral medications consisted 
of the conjugated estrogens of pregnant m.arcs urine 
exprc.---sod as sodium estrone sulfate. thjTold extract, 
un elixir of the whole vitamin B complex, a capsule con- 
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ta.)]!./; vUaml/.« A, D, c, vlth minerals, kctocholanlc 
acid, iimnmnium Oilonde. arid a . mild sedative. Parenteral 

I’l'l'llai-y into. Imnnone, a- 
r:‘ i.rojilonato, deprotelnntcd 

n.uiilu rrco panerentle extract, liver oxir.aet, tJilamlno 
tlilmldo, pyridoxine liydroclilorlde, fl,e vholo vitamin 
ii complex and ascorijic acid. Under tlii.s rcKlmt' the 
patient responded qnlte well, BhowlnjT BOod general Im- 
provement, and suljsldenee of many of her nuhjectlvo com- 
pminfH, AhoiJt l)irra> or tour u'eeltn after the start of 
tiierapy the patient foil, and atUiough slio sustained only 
slfKlit injuries she was considerably upset. Pollowlng 
this there was a return of many symptoms,. In lncroa.scd 
.severity. Parnttoivi! tiierapy iv.m Htepiiod up to twice 
tier, weclt, and ulorafte of roinc factors wa.s Increased. 
Tiro whole liver caiisule wa.s added to her oral mcdicatlona. 
Under this augmemted regime licr condition improved, 
and subjective symptonm once more sub.sldcd. 

At cheelt-up c.xamlnation six months after the start 
of therapy her physical tlndlngn and laboratory data 
showed marked Improvement. Appearance of the hair 
and ora! mucou.s mcmhrane.s wa.s eon.sldorably Improved. 
The heart was pmctlcally normal In size, the sounds 
wore of heller qnatlty. Itatc fin. Blood prcs.suro was 1S2 
Bystollc, 7't diastolic at basal levels. There was greater 
expan.slon of the lungs, ve.sfcular bre.ilJilng throuf^houl, 
and no rales. The liver was haredy palpable at the costal 
margin. There was no abdominal tenderness. Superficial 
pelvic examination revealed Improvement of Utc vulval 
mueosa, with lc.«s redness and gll."tcnlng, and fewer areas 
of atrophic cliangew. There was freer motion and lc.vs 
crepitus In the joints. TIio skin was moist and of good 
tone. Pityriasis rosea had disappeared. The extremities 
were warmer, dorsalis pedis tind po.stcrior tlbial pulsa- 
tions svore more forceful. There ivas no puffing nor edema, 
and the nails wore firmer and le.ss ridged. There was no 
tremor of the extended Angers. RcAoxc.s were quite normal. 

Laboratory data showed consldcrabto Improvement 
at good normal Icvol.s, B.xsal, metabolic d'ate was plus 
two per cent. 

This patient bus been maintained for the p.a.st eighteen 
month.s at good norm.al levels. She has omitted parenteral 
therapy for periods of two month.s at a lime, with prac- 
tically no return of .symptoms. Her genera! condition has 
been much Improved. 

Discussion 

In this third case a second degree burn acted as the 
traumatic incident which aggravated a beginning ovar- 
ian dysfunction. Focal infection from a tooth further 
upset the endocrine imbalance. At the active meno- 
pause, at age 41, the patient had a complete nervous 
upset and was placed under sanatorium care. This 
was followed by arthritic complications, sitppo.scd 
essential h 3 'pertcnsion at age 44, and at age 48 with 
the cessation of the menses and the usual vasomotor 
symptoms, such as flushes, headache, fatigue,^ mental 
depression, and crying spells. A diagnosis of "psycho- 
pathic” rvas finall}' made, and she was advised to 
undergo shock therapy. Here again we note the classic 
triad, endocrine dj'serasia, avitaminosis, and infec- 
tion, but with the factors of trauma and emotional 
strain added, to bring about a pronounced nutn- 
iional imbalanced Oral and parenteral substitution ther- 
apy did much to alleviate most of this patient’s com- 
plaints. The colitis, hypertension, nervous-. breakdown, 
were merelv indications of a severe deficiency state. 
They were” psychosomatic .symptoms, the end, result . ■ 
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of the endocrine dy.scrasia, avitaminosis, trauma and 
malnutrition. They yielded readily to replacement ’ther- 
apy, .ind shock therapy was not necessary. 

In these three cases, as in all eases, a deiailed his- 
ory IS most nnportant,_ particularly in establishing 
the time factor m relation to trauma, the onset of 
neurogenic symptoms and physical complaints. The 
tendency of the patient to refer hack to a traumatic 
incident as tlie etiological factor in the common dis- 
uses occurring in the fourth and fifth dec.ades of 
life, .such as hypertension, arthritis, arteriosclerosis, 
and the ^ like, can he misleading. The possibility of 
malingering should he considered carefully, and borne 
in, mind at all times. Of prime importance, also is a 
detailed history of the eating habits just before and 
directly after trauma, as reduced food intake is a 
frequent sequel to trauma, and therefore a contribut- 
ing factor to nutritional deficiencies (4). 

Particularly significant in the three cases discussed 
is the fact that the major complaints developed at 
the climacteric period in life. It is at this age that 
we commonly observe personality changes, as well 
ns changes in libido. Alterations in sex desire are 
most frequently observed during the reproductive 
years of the patient, and may present wide variations, 
ranging from impotence to hyper-activity, and in 
c.vtrcrne cases even to perversion. These sex problems, 
of course, depend somewhat on the age of the patient 
at the time of trauma. 

Perhaps the most important approach in this group, 
after infection has been cleared and complete sub- 
stitution therapy has been given for the hormone and 
vitamin deficiencies, must be the consideration of the 
jiatient’s mental status and bis emotional readjust- 
mcnl after trauma. Religious faith, hobbies, or oc- 
cupational therapy are especially useful to carry the 
patient over this tninsition period. The terrifying 
imprint of the traumatic incident just experienced 
remains still active in his mind, and often puts him 
in a constant state of fear. At such 'a time the phys- 
ician must consider his patient as a whole, and not 
just a case of trauma. Mental relaxation through 
. philosopliical reassurance is most essential in the man- 
agement of these patients. Attention only to the hor- 
inone dyscrasias, vitamin deficiencies and infection 
is not sufficient. 

Resume of Series 

Since preparation of the first paper in tliis series 
in the Fall of 1943, much has .been contributed to our 
knowledge of nutrition. Inasmuch as the senes covers 
a five year period, it would seem appropriate to re- 
view some of the discussions and predictions of earlier 
papers, and compare them with the advances made 
in this field. Research in nutritional problems has 
extended to all branches of science; not only to medi- 
cine. but also to surgery, with its concern over the pre- 
and postoperative nutritional state, to dentistrj, bi^ 
chemistry, public health, agriculture, husbandry, 
to menrion only a few fields. Recent investigations 
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in liiochcmistry have revealed more about vitamins, 
added enzyme systems, provided better understand- 
ing of carboliydrate metabolism, shed some light on 
the little known facts in fat metabolism, and given us 
the first success in breaking down the protein mole- 
cule into individual amino acids as well as combina- 
tions found in hydrolyzed proteins. 

For example, although the exact etiology of diabetes 
is still unknown, extensive research studies have con- 
clusivel}' proven that carbohydrates alone must not 
be considered, but all food elements, carbohydrates, 
fats and proteins must -be studied together as each 
affects the others in the process of metabolism. Com- 
parable to this is the fact that in the five groups chosen 
to be presented in this series, and anal 3 'zed in Chart 
I of the first paper, each was considered as a separate 
etiological factor in nutritional disturbances, but 
as has been frequently mentioned, several of them 
appeared and were interchangeable in a single case, 
and in many cases all five were present. Particularly 
was this evident in the sixth case under infection (3). 
In this case any one of several causes_^could have 
produced the prevailing nutritional and endocrine dis- 
orders. However, added together they resulted in great- 
er deficiencies, and analysis of the history revealed 
that infection was the original and constant factor in 
every e.xacerbation. Throughout this series it has been 
stressed that the human body must be regarded as 
a unit, and treated as such. The varietj' of changes, 
histological, physiological, and biochemical, which can 
occur in the human body exemplifies the interrelation 
of "all physiological responses, and is reflected either 
in physiological balance and good health, or patho- 
logical interference and ill health. 

The discovery of antihormones and antivitamins 
has supplied further proof of the interrelationship 
and the protective action of hormones, and vitamins to- 
wards each other. This synergistic action was demon- 
strated in the first paper, and has often been re- 
ferred to in these studies. Even as early as 1934 in 
a clinical report on nine cases of achromotrichia, at- 
tention was called to the use of the whole vitamin 
B complex along with endocrine substitution therapy 
(7). Ever\' publication since then, including the pre- 
sent series, has advocated complete substitution ther- 
apy with the necessary vitamins and hormones, ,par- 
enterall)- and orall}- administered, as part of the thera- 
peutic armamentarium. Furthermore, it has been con- 
stantly and specifically stated that hormones of most 
all the endocrine glands, as well as many of the 
known vitamins, are usualh" necessary to establish 
phj'siological balance. The ‘triad” which has been men- 
tioned so may times includes these two factors which 
must be replaced, and infection which must he eradi- 
cated. 

The interrelationship between Htamins and hor- 
mones, as viewed b\’ the endocrinologist, has been de- 
scribed b}' Professor Houssay (8) who writes, “There 
are between the endocrine glands reciprocal inter- 
actions which maintain them in a functional equi- 
librium (c. g. the hypophyseogonadal inter-relation) . 1'. 


Through all their mechanisms the glands of internal 
secretion contribute significantly towards the assur- 
ance of the units of the organism, the correlation of 
its parts, and the equilibrium of its function . . . Since 
the hormones regulate fundamental biochemical pro- 
cesses it is evident that every specialist in endocrin- 
ology must also be one of metabolism, and that con- 
verselyfevery specialist in the diseases of nutrition must 
know endocrinology.” In this description of the en-> 
docrine function in' the organism it is noteworthy that 
consideration of the nutritional problem is included. 
The necessity for unimpaired synergistic action be- 
tween hormones and vitamins in order to produce 
phr'siological balance and normal nutrition, has been 
repeated time and again in this scries, and other pub- 
lications as well. This is pertinently illustrated in the 
second case under “reduced dietary intake” (4), in 
which, although primarv amenorrhea had existed 
throughout the lifetime of the patient, substitution 
thcrap}- produced a normal menarche for a few months 
before establishment of the true climacteric. Par- 
ticularl}' noteworthy was the fact that the nutritional 
status of this individual was at its best level during tlie 
short period when she had normal menstrual cycles 
than at anj’ other time in her life. 

Cancer research has been linked closer to the nu- 
tritional state of the organism as a whole than ever 
before. Recently ameer of the prostate and breast 
has been controlled by synthetic diethylstilltestrol and 
other synthetic chemicals possessing an estrone like 
action. The relationship of cancer to hormones has 
been considered in this series and in earlier publi- 
cations (9). In many of the cases described in our 
reports diethylstilbestrol in small amounts has been 
used successfully, together with massages, for be- 
nign hypertrophied and chronic infected prostates. 
Its use in such cases was based on our own theorj- 
formulated when it was found that testosterone pro- 
pionate was ineffective in the treatment for prostatic 
liypertrophy. Another reason for the use of dicthyl- 
stilbcstrol was our belief that it might act as a pre- 
ventative agent against malignancy, but only after 
other glandular inactivity and vitamin imbalance were 
properh’ adjusted, infection had been cleared, and 
along with this the correct administration of the whole 
vitamin B complex. Time has proven that our use 
of . the female hormone is most valuable in the treat- 
ment of carcinoma of the prostate. It is particular!)’ 
useful in the alleviation of pain produced by the meta- 
static lesions, and j’et without apparently affecting the 
size of the malignant tumor of the prostate gland. 

The importance of the male climacteric sj'ndrome 
as has alwa 3 's been stressed in these papers, has recentl)’ 
received further prominence b)- the work of Werner 
(10). Toda)’ the syndrome is far more widely accepted 
as a definite clinical entity which should be treated 
by substitution therapy. However, a word of warn- 
ing should be i.ssued against the continuous and pro- 
miscuous use of the androgen, testosterone propionate, 
alone. .As indicated in the therapeutic principles dis- 
cussed in this scries, the male climacteric involves 
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nn iiiMot in b«tii estrogen and androgen output, and 
lerapy slunild consist in replacement of hot!) of 
1 lesc factors in t!ic proper proportion. This upset in 
the estrogen-androgen ratio, and the correct siibstifu- 
tu.n proportioms of botli factors, has liecn mentioned 
rqieatediy. In addition, m order to cstahli.sh phy.si- 
ological balance tlie possibility of avitaminosis at this 
period of life imisl be considered, and substitution 
therapy administered for these vitamin deficiencies. 

The growth, of geriatrics into a full fledged medical 
eeialtv liuriiiL' the oasf v/.jirc line ... 


V'oliime ic 
, Xuinber 1 

lha success q( one such coinliination in the treatment 

iLlT) in t!ic present ser' 
. ( ). Simdar creams have been e-'ctensively adver- 
tised by cosmetic houses, and recommended for cre- 
inaturely wnnldcd. or drj' skin. The topical use^oi 


these 


creams , to iiromotc breast or penile development 
has not proven successful thus far. Promiscuous use 
of these creams siiould he condemned. n.<; mntiv ntirc 


specia.ty linring the pa.st few years has focused at- 
tention on another group which has hitherto been 
sadly neglected, namely tlic post climacteric stage in 
both the tunic and female. i\fany representative cases 
have been presented in this scries illustrating the 
importance of the nutritional status in the aged, and 
its relation to many of the diseases of old age. Here 
again reference can he made to diahefes and its ad- 
vanced therapy as an e.xaniple of the importance of 
the niifritioua] picture. This new, broader approach in 
diabetes mcllitus has been most effective in elenring 
up dermatitis, ncnritic pain, and eye symptoms, and 
lias lieen an important factor in reducing the inci- 
<!euce. of amputations. So, too, mnintcnnnce of good 
nutritional levels in geriatrics has definitely aided 
in the improvement of the general circulatory system, 
gastro-inlc.stinal and genito-urinary systems. The im- 
proved mcuunl picture which munlly follows nllcvhtion 
of bladder and kidney symptoms has in turn rc.sultcd in 
improved vision, belter gum and mouth hygiene, fewer 
deciiliitus lesions, improved bowel action, and im- 
proved bladder tone and control, often with the re- 
lief of incontinence. In some cases a decrease in the 
maintenance dosage of digitalis has been posriblc, and 
yet perfect compensation lias been maintained. More 
recent knowledge, of normal sex hormone produc- 
tions makes it evident that even as late as the sixth 
and seventh decade in life the se.x hormones, altliough 
no longer needed for reproduction, are still essential in 
maint.-iining the general nntritionai picture. The sum 
and substance of this geriatric problem is adherence 
to the often repeated triad about hormone balance, 
vitamin balance, and freedom from infection, which 
opens the road to physiological balance and good nu- 
tritional sl.’itus, and hence to better health. 

Improved potency of individual hormones through 
conjugates and synthetics, and new factors in hor- 
mones like the purified growth hormone of Evans, 
hav'C contributed much to enhance endocrine therapy. 
For example, the conjugate estrogens of pregnant 
mare’s urine, which are water .soluble and expressed 
as sodium estrone sulfate, arc decidedly more potent 
orally than the estradiol and cstriols arc parenteraliy. 
This fact, alone may change the entire status of oral 
estrogen therapy. Increased potency of implantation 
pellets of both male and female Iiormones, and va- 
ginal suppositories of the female hormone, have re 
:ently been obtained, but there still remains much dis- 
tgreement as to their efficacy. The topical use of 
lormoncs has been advanced by tbe incorporation o 
iynthctic estrogens such as dicthylstilbcstrol^ or sodnim 
2Strone, sulfate in a non greasy , Y.4nisk>'’& cream. 


- sliouic] be condemned, as many phys- 
iciaiis, including the author, Iiavc observed metror- 
rbagia resulting from slow absorption of small daily 
doses of tlic synthetic estrogen. 


Improved potencies and combinations of vitamins, 
and new vitamins or factors such as folic add, and 
vitamin Bia, have provided more adequate means ol 
combatting nutritional deficiencies. Attention was called 
in an earlier paper (2) to the ineffectiveness of iron 
tiicrajiy in many cases of anemia, and the prompt re- 
sponse of these same patients to complete vitamin and 
hormone substitution therapy. This observation is con- 
.sistent with the present effective therapy of certain 
anemias with folic acid (II, 12), a factor of the vita- 
mni B complex. A capsule containing whole liver and 
lipoids of liver with the essential amino acids was 
reported to be highly effective in the treatment of 
nutritional disorders. Possibly this new therapeutic 
.r'cnt, if administered along with folic acid, might 
(irov.'de n protective action against the latter’s ap- 
parent deleterious effect on the spinal cord. The re- 
cent perfection of a water soluble vitamin A and D 
has done mucli to improve absorption of the vita- 
mins Ihroiigli tlic intestinal tract. Unit comparison 
of the fat soluble vdtamin A to the water soluble 
vitamin A is approximately 1 :5. This Increased po- 
fenev' has already proven of therapeutic advantage 
in certain intestinal diseases which cause interference 
in .absorption of fatty acids, as for example, in atonic 
conditions of the bowel such as Hirschsprung’s dis- 
ease in children. There is fairly well estahfisfied 
evidence that the vv'ater soluble fatty acids, -particu- 
Jarlv vitamin A, can be better stored by the liver, 
even in the presence of cirrhosis. This feature may 
provm e.xtrcmely important in the nutritional pic- 
ture in diseases involving the liver and general cir- 
culation. Para-aminobenzoic acid and its detoxify- 
ing action on certain drugs was mentioned in this 
scries (.3) and earlier reports (13, 14). Since then 
its action has proven therapeutically effective in com- 
batting Rocky hlonntain spotted fever (15), typhus 
fever '’.(16), certain rickettsial diseases (17), and 
certain skin diseases (18). 

Practical application of advances in the chemical 
breakdown of the protein molecule lias produced hy- 
drolyzed proteins, which have been commented upon 
in this scries. Their use during ^^orld \\ar If, along 
with another protein, blood plasma, was greatly re- 
sponsible for the tremendous decrease m "'a'' 
alties at the battle front. Horvever, f 

si<ffit of the fact that the proteins brought about 
es'scntially an improved nutritional status .wluci in- 
creased- the casualty’s stamina 
withstand further surgery or manipulation as neen 
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In the post-war period the hydrolyzed proteins con- 
tinue to be of tremendous value in intravenous therapy, 
and are also successful in oral therapy. In regard 
to oral administration, however, there still remains 
a provoking problem, of providing a vehicle that 
will make the animal h 3 'drolyzed proteins more pala- 
table, and hence more easily tolerated by the patient. 
When this is accomplished we should have an im- 
])ortant therapeutic agent in restoring protein de- 
ficiencies and establishing a nitrogen balance. 

Tills present review is in no way intended to be 
a complete coverage of the advances in nutrition over 
the past five years. Only certain therapeutic agents 
which have proven tliemselves as substantial aids 
in tbe solving of nutritional problems, and those 
adrTinces in theory pertinent to discussions in the 
series have been mentioned. Medicine as a science 
is not, and should, never become, stagnant. It is an- 
ticipated that by the time this report is published 
new hormones and new factors in vitamin therapy 
will have been announced. But, no matter how rapidly 
we may advance in the solution of details in nu- 
tritional problems, the structural pattern must in- 
clude the correction of hormone dyscrasia, vitamin 
deficiency, and infection if complete physiological bal- 
ance is to be established, and optimal nutritional 
levels achieved. 

Summary 

1. In a series of 200 patients with nutritional dis- 
orders the significant etiological factors were classi- 
fied into six groups, four of which were discussed 
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in earlier reports. This, the final, is concerned with 
the remaining two, emotional upset and trauma, which 
occurred in 65 cases. 

2. As in all reports in the scries, six representative 
cases have been selected for discussion and analysis. 

3. Emotional upset is of greater etiological signifi- 
cance than generally believed. Symptomatology which 
simulates specific diseases may result in phj'siological 
changes that lead to an impaired nutritional status. 

4. Trauma may affect the emotional as well as the 
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personality, physical activity, and eating habits, re- 
sulting in nutritional upset. 

5. Careful bistorj% including sex history, complete 
pltysical examination and laboratory tests, are all 
essential for proper diagnosis. 

6. Correction of emotional instability, recovery from 
trauma or alleviation of its sequelae, eradication of 
any existing focus of infection, plus complete sub- 
stitution therapy with vitamins and hormones, are 
essential to restore physiological balance. 

7. Because this report is the final one in a series 
whose publication covers the pa.5t five years, a brief 
review of this period has been presented. This re- 
view includes advances in the chemistry of vitamins 
and hormones, their clinical application, and a dis- 
cussion of their role in speeding up the restoration 
of physiological balance, so as to attain improved 
nutritional levels consistent with good health. 
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The Pfoblcms of NulrHion in India 

Since Independence, t)ie medical antlioritics and fjov- 
ermnent in India ai'c liastcninn to improve Uic clironic- 
aliy poor nntriiional status of the country. 

The Ministry lias appointed a nutrition specialist, 
wliose main functions are first, to advise the Central 
Government on all matter.s relating to nutrition., .second, 
to assist in organizing nutrition work in centrally- 
administered areas and. third, to kdvc technical ad- 
vice and guidance to provinces m this lield. 1 raining, 
classes for medical and noipmcdical men have Iwcn 
held at: the Nnirilion JJc.scarch laboratories at Co- 
onoor. Thev have liecn carrying on 
in nutrition. Desearch grants have also ''''«’ 
to a number of universities, medical colleges .md re 
.search institutes to . investigate mitrition ' 

The Ministrv of Health instructed the India Slippy 
Mission in VVashington to pay the freight on 24 co - 
ecutive consignments of dry fat-free m. k and miilh- 

Mrs Pcil Rttck and others. Some consignincnts ha c 

casion of nutrition workers. 

World Hutfition 

The importance of uutritiou, the 
summarized in the Assembly, 

visional Agenda of the - 1948; "Nu- 

C„vi«n- 

trition IS perhaps the , • | .,.j discoveries of 

recent decades shou that ‘ exxessive 

an imijortant part m m , , school childrcii a«d 

proportion of low produc- 

adolesccnts, and m the p ‘ availability of 

tivitv of a large number of ad dierc is 

all kinds of foodstuffs has ,„,vritional sphere 

a dire need for ^.Q^sPlcrcd desirable that 

in most countries, t ■ _ assist governments 

WHO sI,o„U l» .< » “SeL an<I » 

towards solving their application of pii- 

stimulatc ' motion of health. It is 

tritional ''■u^ndedge m - 1 jointly with FAO 

recommended that J nutrition consist- 

an exijcrt advisory committee on ^ 

ing of not more suitable facilities 

corresponding c^^fetariat to serve this com- 

' be made available ^5 required and to cn- 

, mittee, to supply ,'ufo ' , ^ Agreement bc- 

sure implementation o c i,y the 

i- tween WHO ^^ud FAO, w udr U 

:i third Annual ' 

:: rived the nutrh^^^^^ 

We have not, as yet, solvea 


facing ns here at home in the U. S. A. There is a 
sj>ccific problem for each “class” in American so- . . 
ciefy ; poverty is occasionally the cause of malnutrition 
hut ignorance almost always plays a part even among 
the well-to-do. There is a specific problem also for 
alnurst every geografihic area in ibis nation which may 
vary from poor soil to transportation hurdles or 
local probleiirs in agronomy .such as water scarcity. 
Again, quantity of food-stuFs is less a threat than 
the quality of food-stiiFs. It is necessary that all 
citizens of this country have enoiigli to eat (sufficient 
calories) Init it is becoming apparent that a more 
urgent need must also be served — namely, the snp- 
nlviiig of non-devitalized articles of diet, wc 
suffering from tiie effects of a highly indtistr.aliaed 
society ■(milling, storing, preseiving, etc.) upon the 
character of oiir food. This is not evidenced by defin- 
ite iil-liealth normally traceable to oiir civilized com- 
nlexitv.” but it is suggested by the remarkable claim 
of certain nutritionists who siis,5cct that mam iH- 
nesses may he traced indirectly to the absence of a 
pcHect national diet. As yet we have never enjoy ed 
ncrfcct food products in the nltiinatc .sense o 
Lrd. This, when it arrives, will constitute an ultra- 
refinement in selection, and in soil management, 
the mean time, however, it is '‘"f, . 

with this saddc.st of all cata.strophcs. 

Vh. traircdv of star^'ation and semi-starvation is 

The tragcciy dislocations of 

nofliing new on the Olo , j, outages and the 

^^-ar increased the and 

war itself made ns. m i joining this 

conscious. There is sonie nsk tbab 

worthy crusade of fodds, but against 

cree, deplete oiir own stores o 
. this, quite apart Irom the m 
the increased knowledge world ren- 

Umre »»-' •!» »<>'T¥“wnrSHcr-W. A vns. 

dered belter-humored S. A. favor feeding 

majority of the ^ __ the simple principle 

stannng pepples sPould occasion hardship 

of humanity e\e indeed many 

■ c. On I1.C o ter "4, nse 

(cod pnrely tor s rm^ P „o 

ate « pccn »r P'S Ihiftv (0 »<l»t ttot 

people, so let’s feed t e^ 

The Liver in Anoxia ^ 

oxjg^::-^ - 1 r;— affected in a short 
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time by anoxia from any cause, that it is now difficult 
to know how to kill an animal whose liver is to he 
examined histologically, because blows, poisons or 
bleeding all produce anoxia and give rise to histo- 
logical changes of a remarkable character within the 
liver cells. It is probable that in the future biopsy 
methods will alone be considered to furnish reliable 
histological material from the liver. 

The effect of anoxia is to produce in the liver 
two types of cellular modification (a) the vacuolated 
cell and (b) the so-called “plant-like” cell (1). These 
changes are not to be confused with fatt}' degenera- 
tion of the liver. Both vacuolated and plant-like cells 
are found ver}' commonl}' in the liver (as well as 
glandular and muscular organs) after sudden death 
from suicidal hanging, judicial hanging, throttling, 
prussic acid poisoning, carbon monoxide poisoning, 
drowning, hemorrhage, and fractured skull. It is of 
interest that experimentally (2) the same types of 
cellular change were produced in the livers of dogs 
and rats by feeding low protein, high carbohydrate, 
low fat diets. In liver fragments removed by biopsy 
from adult pellagrins subsisting on a pure maize diet, 
the “plant-like” cells were found by Gillman and 
Gillman. 

It would appear that the ^Tlcuolated and plant-like 
cells deserve greater attention since they represent 
one of the end results of malnutrition. The common 
factor in .shock, poisoning, hemorrhage and malnu- 
trition leading to the production of these abnormal 
cells obviously is anoxia of the liver, as part of a 
systemic anoxia. A high protein diet appears to re- 
duce the probability of this abnormal cellular reac- 
tion iiccurring under the conditions which produce it. 
The abnormal cells appear to occur in cells having an 
ai)undance of chromidial substance and in cells, too, 
wliich arc rich in glycogen. Beyond this fact, the patho- 
genesis of these abnormal cells is obscure. Gillman 
and Gillman seem to have produced a firm argument 
for the extreme susceptibility of the hepatic cell to 
lack of oxygen, and their work may well prove classi- 
cal. 
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Thiamin and the Heart 

In monkeys, cardiac symptoms and lesions of the 
myocardium are produced only by diets that are 
partially deficient in thiamin, and permanence of the 
myocardial damage requires prolonged duration of 
the deficienc}’. In clinical medicine much remains 
to be learned with respect to beri-beri heart. As Al- 
leman and Stollerman (1) point out, sometimes only 
two features may be present to suggest the diagnosis — 
(1) cardiac insufficiency unexplained by other eti- 
ological factors and (2) a history of a thiamin-de- 
ficient diet. Sometimes recovery is prompt and per- 


manent following rest, thiamin and suitable manage- • 

ment of the heart, even in cases of well-developed 1 

“wet beri-beri.” At other times relapses occur and, i 

where permanent myocardial damage is present, the i 

prognosis for life is poor. So far as the heart condi- ; 

tion is concerned the signs and symptoms show no | 

important variation from those of heart failure due ; 

to other causes. However, when a good response to i 

thiamin is obtained, a dramatic return of the enlarged i 

heart to normal size occurs and there are onl)' tv.-o ' 

other conditions in which this phenomenon usually 1 

is seen — arteriovenous aneurj'sm and myxedema. | 

Just how much of a role thiamin deficiency may : 

play in American practice in cases of enlarged hearts j 

is at present problematical, but many internists and 'i 

cardiologists believe that thiamin should be used as j 

a therapeutic test in instances where the etiological j 

factor is not in evidence, where a dietary history 
suggests a thiamin deficiency and where there is an | 
associated neuritis. j 

REFERENCE 

1. Allcman, R. J. and Stollerman, G. H.; The course of 
beri-beri heart disease in American prisoners of war ' 
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Hospital and Food Conditions in Vienna 

Following arc some remarks by Chester M. Jones, 
M.D., Clinical Professor of Medicine, Harvard Medi- 
cal School, with respect to his impression of the 
])rescnt day hospital and food conditions in Vienna as 
he found them during a recent sojurn there under 
the tiu«pices of the Medical Mission to Austria by 
the Unitarian Service Committee in cooperation with 
World Health Organization : 

The variety of drugs in a given ward is spotty. 
Penicillin is available in fair amounts. The most ob- 
vious lack is that of what we would consider basic 
dietary requirements. The caloric intake of all patients 
is limited, as in the civilian population. There is an 
added ration for hospital patients, and in addition 
one can obtain special supplements in certain ur- 
gent situations. This is more apparent than real. The 
total protein intake is at a low level. It is probably 
not more than 30 gm. a day, with rare exceptions, 
and it is less than this on five days a week. On two 
days there is a meat supplement. Under such condi- 
tions it is not possible to carrj" out good dietary tb.erapy, 
and it is quite impossible to meet special caloric or 
protein requirements in an adequate fashion in post- 
operative states, or in conditions where tissue repair 
or healing is an important consideration. According 
to Colonel Cottrell and Professor Lauda, for the past 
two years the nutritional level of the average person 
has been just about marginal for maintenance. Ac- 
cording to Lauda two phenomena have occurred. One 
is the clinical phenomena of marginal nutrition with a 
low red cell count and hemoglobin (3,800,000 and 65- 
707 -Sahli), together with slight underweight, slow 
pulse, and a diminution in physical pick-up, and a 
certain apathy. He has noted this in routine studies 
of his nurses. The serum protein is only slightly di- 
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OsCAIt UhTK.NGA, B,, Ab'tiSAb Zj\VAl.fCT.\ R., 

Aiyp Joi((,E Dikqvex N. : Olfscrtialious on llic 
pathology of iuleslitwl panmtisDt. fArch. 
Rernano.s d. I’ai. y din., June 19-18, V. ]] 

. No. 2, 215-2-I6). 

Tins is a prdimiitary report on di.seasc in tlie city 
of Ifjniios, .lArrn. Lven norma! conlroks ail sliowcd 
intestinal parasites, Inu patients with severe anemia 
.showed greater infestation. Among the "normal'’ per- 
-sons c.vamined, nmdi anemia was encountered — ma- 
crocytic, hyitoehromic rvitlj .some megaloblastic marrow 
reaction.s. Nnlritionai factor.s were paramount in tbi.s 
group, and the anemia was regarded a.s tropical ma- 
crocytic anemia. Among the heavily infested patients, 
rarying type,s of anentia were encountered. Chief in- 
terest of tile authors is in conducting further studies 
on deficiency anemia.s in tiie Peruvian Selva. 

JOKE.S, C. M., CiiUVF.K, P. T., Drummey, G. 

D., AXD Rya.v, a. E.: Modification of fat ab- 
sorption in the digesihv tract by the use of 
an cmtdsifyinq agent. (Ann. Int. ItTed., Jnlv 
194S, V, 29, No. -1, 1-10). 

Polyoxyethylene sorbitou monoolcatc manufactured 
by tilt* Atlas Powder Co., Wilmington, Delaware, ab- 
lircviatcd “PSM” is a “wetting" agent which has an 
effect on the emulsification and surface tension and is 
used in indu.stry to effect an ei eii distribtition of flavors, 
perfumes and lipoids in a watery or lipoid medium, 
was foutid iioii-toN'ic for animals and man and when 
fed by month greatly imjirovcs the speed and degree 
of fat absorjition in conditions where fat waste is 
common, e. g. subtotal gastrectomy, sprue, pancre- 
atic fibrosis, ileitis and in small iiovvcl short-circuit- 
ing. 


and fire versa. 1 here is no present tiicrapy for tlif 
degenerative procc.sscs, 

DmxkiVkkose-Mou.er, N.: Shock and fluid 
problems. (Nordi.sk Med., Jilarcli 27, 3948, 

V. 37, No. 13, 615-620). 

War siiock is jiractically exclusively caused by loss 
of bloofj. In grading of shock, the blood pressure, 
pul.se quality and the condition of the skin arc of the 
greatest importance. During shock the blood is di- 
luted by a fluid rich in proteins. There is hill paral- 
leli.sm between the degree of shock, the amount of 
tile blood lost and the blood dilution. The adequate 
treatment of .shock is blood transfusion; plasma may 
iic used as a temporary Iielp, In peace-time surgery, 
the term sIiiKk is reserved for conditions caused by 
blood loss and accompanied by blood dilution. 

"Shock kidney” is a clinically^ well defined pic- 
ture (oligiiria or .anuria, acid urine with low specific 
gravity and allnnnituin'n. The urine is red from e-v- 
creted licmogloliin; increasing azotemia. Perhaps sliglit 
hypertcn.sion) . Nlicroscopically there are seen depn5it.s 
of hemoglobin or myoglobin in the kidneys. Tlie treat- 
ment of this condition is reduced fluid supply (1,500 
cc/24h) until the secretion of urine decreases. 

The high concentration of potassium in the cells 
as compared to tlie c.vtraccllular spaces is emplia.sizcd. 
In dehydration, burns and sliodc, tlicrc is rapid loss 
of water and potassium from the cells; the excretion of 
jiotassium through tlie kidneys is increased. It may 
be adiasabie in such .conditions to add potassium to 
tile i. V. .solution. If 0,9 per cent sodium cliloride solu- 
tion is given to a dehydrated patient the excretion 
of potassium is increased ; physiological sodium chlor- 
ide solution is damaging to the cells, dehydrates the 
cells and deprives them of potassium. 


HEDr;E.s, R. N.; The influence of insulin on 
licgcneraTwc changes in dwbcics mcllilus. 
(Illinois Med. Jour., April 1948, V. 93, No. 
4, 20G-210). 


This is a study of hospital and other statistics 
concerning possible parallelism between peripheral 
vascular disease, and the severity of cliabete.s. The 
conclusion is reached that although insulin inay' he 
used to control the giycemia in diabetes mcllitiis. its 
use docs not check the development of degenerative 
lesions. There is also considerable lack of parallelism 
between the two aspects of the disease, since^ some 
mild cases of diabetes hav'c marked vascular disease, 


Brown-, A., Corkiu,. A. B., Fantl, P. and 
Neeson, J. F.: Some observations on allo.van 
diabetes in the rabbit. (Aled. J. Australia, 


Feb. 14, 1948, 197-199), 

■om exjicrimenls on 25 rabbits which received dia- 
renic doses of alloxan, the authors regard th 
d hvperglvccmia as due to a stimulation of tU 
)a! medulla and cysteine and glutothione probably 
nee a similar stimulation. In all their animas 
■e hypoglycemia resulted unless intravenous g - 
was used. The destruction of the beta cells 
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Davidson, L. S. P. and Girdvvood, R. H. ; 
Refractory iron-deficiency anemia treated with 
intravenous saccharated oxide of iron. (Brit. 
Med. J., April 17, 1948, 733-734). 

A patient responded dramatically to parenteral iron 
therapy snbsquent to the failure of the oral admini- 
straiion of iron in large amounts for long periods, 
supplemented at various times with ascorbic acid, thy- 
roid extract, molybdcnized ferrous sulphate, parenteral 
liver extract and folic acid. However, in several other 
cases in which the saccharated oxide of iron was given 
intravenousl}', severe reactions have occurred. So it 
is suggested that further work is required on tlie prep- 
aration of solutions of iron for intravenous injection 
before parenteral iron treatment is used by general 
practitioners. 

Morrow, A. W. : Protein in health and dis- 
ease. (Med. J. Australia, March 6, 1948, V. 

35, No. 10, 288-291). 

There is no fixed protein reserve; it is a labile 
supply. Some ten of the 22 amino-acids are considered 
essential in the sense that the body cannot manufacture 
them in sufficient amounts to meet phy.siological re- 
quirements and they must therefore be supplied in 
the food. One gram of protein per kilogram of body 
weight is necessary for optimal nutrition in the normal 
adult. The “biological value” of protein depends upon 
its content of amino-acids, particularly those which 
are essential. Those races which exist on a reasonably 
high protein intake arc more virile and energetic and 
less susceptible to infection than those whose intake 
is less. 

Protein deficiency will lead to delayed wound heal- 
ing. The importance of hypoalbuminemia with its 
consequent edema of the bowel wall and interference 
with gastro-intestinal function has not been sufficiently 
stressed. The best laboratory test is the measurement 
of the protein concentration in the blood serum or 
plasma. Parenteral therapy includes the administra- 
tion of blood, plasma, albumin and various casein 
iiydroiysates. 

Brooks, Chandler; The control of body 
•cuafer balance. (Med. J. Australia, Feb. 14, 

1948, V. 35, No. 7, 187-192). 

The associate professor of Physiology, Johns Hop- 
kins Plospital, Baltimore, contributes the title subject 
to the -Australian Post-graduate Federation of Medi- 
cine and presents as its main thesis the fact that a neu- 
ro-cndocrine system of control is present which main- 
tains a water lialance essential to the existence of the 
organism. An enormously large literature has crys- 
tallized about this vital subject, much of which still 
defies solution. The essay is summed up in the state- 
ment of Hare; “It is probable that for the regulation 
of water exchange there is a system which includes 
the hypothalamico-hypophyseal mechanism which 
through its sensitivity to changes in the salt content 
of the blood controls the secretion of pituitrin and 
thercbv the concentration in which salt is reabsorbed 


back into the blood.” One striking fact is that men 
sweating profusely drink only half enough water 
to restore their loss and their efficiency and physical 
performance can be improved by “forcing” enough 
water to replace sweat losses. Thirst and kidney ac- 
tion are the two points at which control of water 
balance is maintained. 

Brooks, C. ; The role of appetite and hunger 
in control of nutritional balance. ("Med. J. 
Australia, March 6, 1948, V. 35, No. 10, 292- 
297). 

A physiologist presents an extensive essay on the 
source of human energy, particularly the various clas- 
sifications of food elements and dissertates upon the 
role of hunger and appetite in controlling energy' 
intake. Energy- output in its various forms is de- 
-scribed. Diets with a high protein content tend to 
prevent hunger. Apparently there is a kind of spe- 
cific appetite for what the body needs, e. g., sodium, 
calcium etc., and even the trace elements. Practically 
all dietary' deficiencies result in anorexia. 

Keeton, R. W., Cole, W. H., Calloway, N., 
Glick.man, N., Mitchell, H. M., Dvnie- 
wicz, J. and Howes, D. ; Convalesence: a 
study in the phy.siological recovery of nitrogen 
metabolism and liver function. (.Ann. Int. 
Med., March 1948, V. 25, No. 3, 521-548). 

The negative nitrogen balance, and the fall in 
liver efficiency following surgical operations arc best 
taken care of by a diet which contains twice the basal 
calories and excessive protein (2.6 gm. per kg.) ad- 
ministered by tube. Wastage of nitrogen due to in- 
fection is corrected by control of the infection. A 
positive nitrogen balance is augmented by ambulation 
in cases where the total calorics given were only 120 
per cent of the basal. Ambulation did not increase liver 
efficiency as measured by excretion of urobilinogen. 

Schiele, B. C. and Brozek, J. ; “Experi- 
mental neurosis” resulting from semistarva- 
tion in man. (Psy'chosom. I^Ied., Jan. -Feb. 

1948, V. X, No. 1, 31-50). 

Tbirty'-si.x healthy young male conscientious-object- 
ors volunteered for an experiment to detennine the 
relative effectiv'cness of different types of diet in 
bringing about recovery- from prolonged inanition. 
The mental reactions and personality changes were 
carefully observed by suitable techniques before, dur- 
ing and following the phase of semi-starvation which 
was sufficiently severe to cause them to lose, on the 
average, one-quarter of their body weight. It was 
found that a very definite neurosis was produced 
by the starvation, and it may be called an “experimental 
neurosis." The symptoms of the neurosis usually con- 
sisted of increased irritability, intense preoccupation 
with thoughts of food, depression, decrease in self- 
initiated activity, loss of sexual drive and social in- 
troversion. In a few cases the condition produced 
bordered on a psychosis. In all cases dietary rehabili- 
tation cured the neurosis. 



The American Journal 

LeBauer, S. 1\; Diabetes luelUtus clinic: 
cardiovascular complications. (South Med 
and^Surg., Dec. 1947, V. CIX, No. 12, 393- 


The author presents a man aged 45 who has been 
properly treated for diabetes for 15 years. Three 
years ago he developed a left hemiplegia. Now he 
shows tendencies to infection of the feet and shows 
^so a bilateral hypesthesia from the knee to ankle. 
He also has intermittent claudication. The heart is 
enlarged and the EKG shows intraventricular block 
and evidence of coronary disease. The question arises 
as to the cause of vascular lesions in diabetes, par- 
ticularl}' is diabetes a disease of fat, as well as car- 
bohydrate metabolism? 
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Richardson, F. : Report of a case of diabetic 
gangrene treated with vitamin C and hisli- 
dtne. (J. Arkansas Med. Soc., April 1948 
V. XLIV, No. II, 238). 

A woman of 63 with diabetes presented herself 
with advancing gangrene of the right great toe and 
obviously good results on the local circulation were 
obtained by “vitamin C and histidine injections every 
eight hours” day and night for 16 days, following the 
work_ of Wirtschafer and Widman who used this 
combination in endarteritis obliterans. No dosages 
are mentioned. It should be noted that the patient 
received suitable treatment with insulin, penicillin, as 
well as aminophyllin, and nicotinic acid. 


Editorial 

STRICTNESS OR FREEDOM IN DIABETES? 


A RGUMENT still RAGES between the purists and the 
■d^free dieters with respect to' the treatment of dia- 
betes mellitus. The purists insist that at all stages of 
the disease both in mild and severe cases, the blood 
sugar must be kept normal, the urine sugar-free, 
and polyuria avoided, as well as hypoglycemic re- 
actions'. As we all know, this becomes impossible in 
“brittle” cases, where hyperglycemia alternates with 
hypoglycemia under insulin treatment in spite of all 
due precautions. If an early diabetes is discovered 
requiring less than 40 units of insulin dail)', it is 
probably important to apply the “purist” technique 
for, in so doing, the pancreas is put at rest and per- 
mitted to enjo}' whatever reversibility it can command. 

Where the disease is .older and more than 40 units 
daily are required, it is at least arguable that no active 
acinar tissue remains in the pancreas. If this be true, 
then “purist” . treatment cannot be expected to bring 
about any recovery in the pancreas, which may be 
considered dead with respect to insulin production. 

The chief problem, in all but the earlier cases is, 
therefore, how much harm is occasioned to the body 
by a high blood sugar, by the urinary loss of sugar 
and by polyuria? At present there are no definite 
answers to these questions. Some authorities feel 
that an elevated .blood sugar is beneficial in diabetes, 
and" no one has prov'ed that it is, or can be, responsible 
for the late complications of the disease — arterio- 
sclerosis, nephrosclerosis, and retinitis. 

On the other hand, there is evidence that a con- 
tinuous hypoglycemia, such as may be encountered in 
active, rrietastatic benign pancreatic tumors, may exert 
a profound effect on the brain. In the early days of 
insulin it was a common occurrence to behold an ar- 
teriosclerotic diabetic kill himself rather quickly by 
strict dieting and ovcrdo.sage with insulin, and; as 
a rule, death came via cardiac failure. 


There is every reason to think that Tolstoi (1) 
should be considered right until he is proved wrong. 
At least he has offered a practical solution for the 
treatment of the severe, “brittle” diabetic; and free 
dieting, with a maximum of 50 units of Z. P. insulin 
daily, undoubtedly will do less harm than the frequent 
occurrence of insulin reactions of a severe grade. 
Moscnthal (2) shows that there is a "middic-of-the 
road” .method which includes some dieting and some 
effort to maintain a lowered blood sugar and avoid 
polyuria with dehydration. 

At present the individual physician is, of course, 
free to make his choice by methods. It will probably 
be several years before sufficient statistical evidence 
has been gathered to permit an accurate ,nsscssment of 
Tolstoi’s ideas as well as those of the “purist” school. 
In the meantime, the effort at perfection in main- 
taining constant ( ?) blood sugar levels of a normal 
range involves the frequent sampling of blood and 
such strict adherence to a meticulous food intake, 
that life, is rendered a great burden to the patient, 
who often rebels and goes berserk. Actually, the 
treatment of any diabetic, viewed in retrospect, is 
seen to be a record of hope and discouragement, of 
discipline and license, of resignation and rebellion, of 
success and failure and usually of final engulfment 
in that mysterious sea of degenerative processes which 
causes death. Tolstoi at least offers the individual a 
grateful degree of freedom as he pursues his course. 
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Boole Reviews 


Symposium on Nutrition. Vol. 1. Nutri- 
tional Anemia. Edited by Arthur Lejwa. 

The Robert Gould Research Foundation, Inc., 
Cincinnati, 1948. 

This volume is composed of papers prepared for 
the s 3 'mposium on nutritional anemia, organized by 
The Robert Gould Research Foundation, held in Cin- 
cinnati in October, 1947. Eleven specialists on various 
aspects of nutrition and anemia have presented com- 
paratively brief and highly informative papers on 
such topics as folic acid, the metabolism of iron and 
copper, hypochromic anemia in infancy and the re- 
lationship of vitamin B-Complex and C to anemia. 
The introduction by E. V. McCollum reviews the 
histor}' of anemia and mentions deficiency of cobalt 
as the cause of a microcjdic hypochromic anemia some- 
times fatal to cattle and sheep. The book is highly 
recommended to clinicians. 

The Surgery of the Colon and Rectum. 

By Sir Hugh Devine and John Devine, Pp. 

362, ($12.50). Williams and Wilkins, Balti- 
more, 1948. 

This is an extremely able and condensed treatise 
on the title subject, very profusely illustrated, with 
many colored cuts. The authors have preserved a nice 
balance between diagnostic discussion and operative 
description. They have apparently written chiefly 
from personal experience and their acute observations 
suggest that they conform to the old English definition 
— “a surgeon is a physician who can operate.” Phy- 
sicians as well as surgeons should buy the book. The 
section on diagnosis of malignancy of the proximal 
colon is especially valuable. 

Clinic.al Roentgenology of the Diges- 
tive Tract. By Maurice Feldman, M.D.,Pp. 

901, ($8.00). Williams and Wilkins Co., Bal- 
timore, 1948. 

This is the third edition of a well-known and highly 
serviceable book which approaches the X-ray study 
of the digestive tract in a systematic manner. Prac- 
tically all controversial matter has been omitted. The 
section on deficiency diseases is particularly attrac- 
tive. Chief emjihasis throughout is placed on the clini- 
cal aspects of disease. While this book is valuable to 
any physician, it is especially suitable for the internist 
or gastro-enterologist who does his own X-ray work, 
and is most highly recommended. 


Medical Rearch in France During the 
War, 1939-1945. Editions Medicales Flam- 
marion. 

Prof. Pasteur Vallery-Radot in association with 
Dr. Jean Hamburger of Paris, has gathered and pre- 
sented 31 articles based upon research work done in 
France under the forbidding conditions of Nazi oc- 
cupation. Referring to the research physicians, Pro- 
fessor Vallerj-^-Radot, in his introduction, states — 
“They themselves led a miserable life, underfed, shiv- 
ering with cold all winter, their minds beset with 
anguish. They lived under the constant threat of being 
deprived of tbeir freedom, worrying about the fate 
of their family or of their friends who were thrown 
into jail, deported or shot. How could they be suc- 
cessful in their scientific work? And successful the}' 
were, in spite of all the torments of servitude, in 
spite of their physical and moral tortures, of almost 
overwhelming difficulties, of this wall shutting off 
France from the outside world, and in spite of this 
numbing silence about all countries not included in 
the German Reich. They succeeded in performing 
that herculean task; keeping the French mind alive. 
Their works are original and enrich the medical science 
with new contributions. This book will bear witness 
to this.” 

The Rockefeller Foundation enabled them to issue 
this book, obviously for the purpose of helping Ameri- 
can physicians to realize how much excellent work was 
accomplished during the dark years — “j'ears of Ger- 
man domination which aimed at blowing out ever}' 
flame that was not a part of the Nazi fires.” 

A new disease, called the “neuro-edematous syn- 
drome” was discovered, characterized by edema, dif- 
fuse pains, a peripheral type of paralysis, fever, ta- 
chycardia, obviously of epidemic type, sometimes pro- 
gressing to recovery but, in other cases to death due to 
bulbar involvement. Rene Gutmann presents some care- 
ful work on early radiological diagnosis of gastric 
cancer. J. Caroli deals with radiometry of the biliar}' 
tract. Mallet-Guy describes “left chronic pancreati- 
tis,” a chronic sclerosis limited to the left portion of 
the organ, causing painful crises and ill-health, diag- 
nosed on clinical signs and treated by “left pancrea- 
tectomy or left splanchnicectomy.” i^Ioulonguet de- 
cribes the successful treatment of endometrioma by 
testosterone. One of the painful privileges of the 
French physicians during the war was to study starva- 
tion states caused by malnutrition and Justin-Besancon 
analyzes bone changes under the title “Hunger os- 
teosis.” Besides the articles pertinent to gastro-en- 
terology, there are many others of equal interest. Pre- 
sumably copies of the book could be obtained from 
the Rockefeller Foundation. 
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CLINICAL MEDICINE 

. Stomach 

Furf.y, IV. N. : Roentgen observations in gas- 
tric nicer. (Mississippi Valley Med T Mav 
1948, V. 70, No. 3, 98-102). ’ 

There are about 12 duodenal ulcers diagnosed for 
each gastric ulcer but the incidence of the latter is 
rising because of increa.sed diagnostic acumen. Symp- 
toms are of very little value in differentiation and re- 
liance must be placed on X-ray examination, with 
gastroscopy in puzzling cases. The finding of a crater 
in the stomach is positive evidence of ulceration, but 
mucosal pattern disturbances, as well as spasm, are 
helpful. Where the gastric ulceration e.xceeds 2.5 cms. 
in diameter, is situated anywhere otlier than on the 
lesser curvature, or where it fails to respond promptly 
to medical treatment, malignancy should be suspected. 

Holst, J. : Thoraco-ahdontinal and transthor- 
acic resection of the stomach and esophagus 
for- carcinoma. (Nordisk Med., March 27, 

1948, 'V. 37, No, 13, 620-624) . 

Gf 12 total gastrectomies per laparotomy, four died 
in the postoperative period. 

After 11 total thoraco-ahdominal gastrectomies and 
four fhoraco-abdominal resections of cardia and esopha- 
gus with esopbago-gastrostomy, there was one post- 
operative death from coronary embolism. 

The thoraco-abdominal incision gives better ex- 
posure, permits more exact suture and covering of the 
anastomosis and extensive removal of regional Ijto- 
phatic glands in the ligaments of the stomach and the 
coeliac region. 

Splenectomy had been performed in four of the 
operated cases. It is not expected that these new 
methods will be able to cure cases with carcinomatous 
infiltration of the major part of the stomach.^ Their 
advantage seems to be that the)' make the carcinomas 
of cardia, fundus and the left curvature technically 
operable, and that they permit more radical operation, 
including more radical extirpation of the regiona 
l 3 'mphogIandular apparatus. 

Bowel 

Brown, C. H. and Colvert, J. R.: Analysis 
of roentgeu-ray diagnosis in carcinoma of 
the cecum and ascending colon. (Ann. Int. 

■S Med., Dec.. 1947, V. 27, No. 6, 936-943)., 


Roentgen-ray diagnosis of cancer of the cecum and 
ascending colon may be difficult. Carcinoma on the 
posterior side of the cecum is easy to miss. Obstruc- 
tion occurs later in the ascending colon than in the 
rest of the organ because it is larger. But by careful 
study by means of enemas and spot films,, repeated 
as indicated, the error in diagnosis can be kept down 
below 10 per cent.- 

Val Dez, F. C., Gilbert, C, S. and K^sh, 
W.: Colonic diverticula: a rcviciv of 234 
cases. (Illinois Med. J., May 1948, V. 93, 

No. 5, 269-272). 

The series of cases reviewed contains 122 cases 
of diverticiilosis and 112 cases of diverticulitis. Di- 
verticuli, unless inflamed, seldom produce symptoms, 
but when inflammation is present, pain of variable 
degrees of intensity may occur and the area in which 
pain is felt is not constant or characteristic. Bleeding 
may occur, otherwise anemia is uncommon. In the 
present scries there were twelve obstructions, nine per- 
forations, four carcinomas, four abscesses, one fistula 
and two massive liemorriiages. Conservative treatment 
includes rest, ice bag, smooth diet, saline enemas and 
atropine as well as sulfonamides. What is needed is 
better means of making a clinical diagnosis. 

Lamson, O. F. ; Acute appendicitis after mid- 
dle life. (Northwest Med., April 1948, V. 

47, No. 4, 279-280). 

The author reports on a series of ,23 cases of acute 
appendicitis occurring in pcr.ions from 52 to 83 years 
of age with an average age of 63 years. He experiences 
a 25-3/5 per cent mortalit)' and, on analysis of his 
data, finds that the high mortality rate is due to in- 
creased difficulty of making an early diagnosis in 
elderly persons. This is because, among the aged, 
the symptoms are not clear-cut and definite: severe 
pain may not occur in elderly persons until the appendix 
has already ruptured. 

Ritvo, Max and Golden, J. Laurence: 

The roentgen diagnosis of vokndits of the 
sigmoid with intestinal obstruction. (Am. J. 
Roentgen, and Rad. Ther. 56, 4, 480. Oc- 
tober 1946). 

Volvulus of the sigmoid is an important ciusc of 
intestinal obstruction. It is a condition in which early 
diagnosis is essential as the mortality is high unless 
the condition is relieved promptly. The palliative mea- 
sures applied in other forms of obstruction are in- 
effective in cases due to a" volvulus. 
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Clinical diagnosis is nsualiy impossible. 

Harium enema studies ofTcr a mctliod of localizing, 
tlie obstruction and demonstrating its cause. The char- 
acteristic roentgen findings in volvulus are linear, 
curved densities alternating with bands of increased 
radiance over an area several centimeters in length 
in the sigmoid colon. This corkscrew-like arrange- 
ment of the mucosal folds is pathognomonic of vol- 
vulus. 

Franz J. Lust 

Forty, ]•'. : Associated caremoma of coho and 
rectum. tProc. Rov. Soc. I^Ied., Dec. 1947, 

V. XL. Xo. 14, 872-874). 

Up until 19.34, only 29 authentic cases of multiple 
primary tumors confined to the large bowel had been 
recorded. The majority of multiple primary tumors 
have affected unrelated systems or organs, Norbury 
(1931 : Proc. R. Soc. Med., 24, 198) reported several 
cases affecting the colon and rectum and emphasized 
the importance of exhaustive c.xamination of the 
entire colon for such a possibility before planning an 
Operation aimed at removal of a single malignant 
growth. The author describes two such cases. The 
first case, a woman .aged 61, showed primary' cancer 
in the ascending colon near the ileocecal junction 
and another at the recto-sigmoid junction. The second 
case, a woman aged 38, had a cancer of the transverse 
colon and, four years later, a malignant papilloma of 
the rectum: in the interim she developed and had 
removed surgically bilateral secondary carcinoma of 
the ovaries. In both cases surgery was followed by 
good recovery. 

Morgan, C. N.; Carcinoma of the cecum 
associated with carcinoid tumor of the small 
intestine. (Proc. Roy. Soc. Med., Dec. 1947, 

V. XL, Xo. 14. 874-875). 

The case is reported of a man, aged 65, from whom 
was removed a huge fungating adenocarcinoma from 
the cecum and a carcinoid tumor from the ileum. 
The association of a carcinoma and a carcinoid tumor 
is a very rare occurrence. Carcinoid tumors of the 
small intestine metastasize more frequently than those 
of the appendix. 

Raven, R. W. : Partial hcpatcciomy and right 
hemicolectomy for carcinoma of the hepatic 
fle.vure of the colon. (Proc. Rov. Soc. Med., 
December 1947, V. XL, Xo. 14). 

A man aged 38 had had an operation for carcinoma 
of the hepatic flexure of the colon invading c.xtensivc- 
ly the right lobe of the liver, but was closed without 
any attempt to remove the tumor which was con- 
sidered inoiierable. He had devclofjed a severe anemia. 
After blood transfu.sions. a large part of the right 
lobe of the liver including gallbladder and right half 
of the colon wa.s removed. Xo evidence of secondary 
cancer, apart from the liver extension was found. 
The I'atient made an excellent recovery from the 
operation. 


Lloyd-Davies, O. V.: Carcinoma of the 
rectum with a single sccor.durv in the ih'cr: 
synchronous combined es-cision and left hc- 
patcctomv. (Proc. Rov. Soc, Med., Dec. 1947, 

V. XL, Xo.' 14, vS7.5-,876). 

.At operation, in addition to a k;rge rcc'at cancer 
prcviouslj' discovered, there w.as fotmd ,a l.irgc single 
.secondary in the left lobe of the liver. Tlie left lobe 
was removed three weeks after the o;KTati()n u>r re- 
moval of the recta! tumor. The patient m.ade .a good 
recovery but dierl two years later from a .sintplc in- 
testinal obstrticlion, because operation w.-is delayed 
two days on the theory that the obstruction way due 
to secondary cancer. .Actually, the obstructii-si was 
found to be due to a loop of small intfstine becoming 
adherent to a Meckel's diverticidum. Po'-Unortein ex- 
amination showed no evidence of carcinoma. 

Mieleu, .a. .a. and Pixk, C. K.: Palantsdial 
dx'.tcntcr'c (report of a fata! case in Assam) 
(Brit. Med. Jonr., March 6. 1948. 448-449). 

Balantidial dy.sentcry is very rare it) India and 
indeed elsewhere. .A man aged 30 was adttiitted to 
hospital with fever and diarrhea with blood and 
mucus, dying on the third day. .All stool c-saaminatioas 
had been tiegative. .At autopsy ulciTatioii wa.s fottnd 
in the cecnni and ascending colon and a large nicer 
from the pelvic colon showed the balantidium it) his- 
tological sections well imbedded in the sub-epiihelial 
layer. The pathological condition resembled tltal of 
atnebic dysentery. 

Boyd, i. 'P. ; Divcrticulosis and dix-rrticulitis. 
(Tc.xas State 1. Med., March 1948, V. XLII!, 

Xo. 11, 681-6fr4). 

The author rivals will) diverticula of tiic colon, ami 
emphasizes that an infiamed diverticulum may tnimic 
almost auy lesion of the large Lowel. Diarrhea and 
constipatio)) are equally common and bloody .‘tools 
may be present. The disease may be .susprctctl in 
every p.atient with nbdfiniinal sysnptonts who is over 
40. whose sytnptoms Itave wcurrer! over .a p.riod 
of time and whoso pain is in the lower loft or lower 
half of the abdomen. Cnrcinonui is differentiated from 
diverticulitis with c.xtremc difilcuhy even as bapririitorny. 

Pancreas 

W'ai’SUaw, H.: The blond dia.sta.w and 
pasc chancics in acute pancreatitis. (Brit. 
Med. J.. j))ly iO. 1948, 68-70). 

The relative merits os two scrum enrytw tests 
have been cou-sidered. The Mood normally contains 
enzymes that are active cm starch and vegetab'e <4!?. 
In leu c.ascs of acute pancreatitis, the f-vj) testy were 
fotind equally salicf.acion,’. though their clirsiral .ap- 
plication seems limited to the initial .‘tsgrs of th.c 
disease. Tlie serum diastase estimations pea- ftirr.isb 
infoniVitiou reg.arding the grralc of severity of the clit- 
c.asc. 
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Liver and Gaee Bladder 

Wood, I. J., King^ W. E., Parsons, P. J., 
Periu,.J. W., Freeman, M. and Limurick, 

L.; Nonsuppurative hepatitis: a study of 
acute and chronic forms zvilh special reference 
..to biochemical and histological changes. (Med. 

J. Austraiia, Feb. 28, i94S, V. 35, No. 9 
249-261).’ . ’ 

In 32 cases of acute and chronic hepatitis the eti- 
ological factor in most cases was a virus, hi one case 
nutritional deficiency influenced the course of the 
disease. Most of the 20 acute cases iLsuafly resolved 
in four to eight weeks and presented tiic classical .signs 
— fever, abdominal discomfort, enlargement of liver, 
jaundice, dark urine, pale stools. Tn the 12 chronic 
cases the onset varied, .some of them giving no history 
of an acute attack, probably because the initial attack 
was asymptomatic, and these cases drifted on for 
mont'is and years with relapses and remissions. The 
cephalin flocculation test was the best single test for 
distinguishing hepatitis from obstructive jaundice. 
This fact applied also to chronic cases, where the 
albumin-globulin ratio also proved helpful. Aspira- 
tion-biopsy studies helped to diagnose hepatitis in 
caks where the jaundice was not clinically explainable. 

Walton, K. and Leedham-Greene, J. C: 
Paracolon bacillus infection causing cholecy- 
stitis and suppurative hepatitis. (Brit.' Med. 

J., Dec. 27, 1947, 1033). 

An officer of 36 had an acutely inflamed gall blad- 
der removed, failed to improve and died 32 days later. 
Cultures of the pus from the gall bladder and of the 
patient's blood, as well as his liver at autopsy, re- 
vealed an organism which on careful study appeared 
to belong to the paracolon group, forming no gas on 
ciiltiirc, and more specifically was related to Group 
B. of Dudgeon and Pulvertaft’s classification or to 
Group IV 'in that of Sevitt. The organisms of this 
group are difficult to classify'. The liver at post- 
mortem was badly infected; 

Rennie, J. B. and Rae, S. L.: Dilferenlial 
diagnosis of jaundice by flocculation tests. ,■ 

,';'(,Brit. Med. J., Dec. 27, 1947, 10.30-1032). 

. Cephalin-cholcstcrol flocculation and serum-colloidal- 
gold tests were done bn 100 normal person.s, 110 pa- 
tients with hepatic disorders and 281 persons without 
clinical, evidence of liver disease. The control cases 
all gav'c negativb tests. Of 270 patients w'ithont evi- 
dence of liver disease the cephalin test was positive 
in 7.8 per. cent and the gold tc.st in 9.6 per cent it 
niay be that the presence of fever was at times re- 
sponsible. In 32 cases of obstructive jaundice both 
tests were positive in 15.6 per cent. In contrast, 76.2 
per cent of cephalin and 81 per cent of gold tests, 
vyere positiv'c in jaundice of hepatic origin, and com- 
plete precipitation was noted in more than half of the 
cases. The gold tcst appears to he thefinore satisfactory 
of ' the two tests sined it' is done vVith standard solu- 
tions of known chemical composition. 
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• K. 1.: Tuberculous cholecystitis. 

(iVordisk Med., Feh. 7, 1948, V. 39 No 27 
1292-1293). ’ ■ ’ 

Uji^ til! 1946, oiili' 27 cases of tuberculous chole- 
cystitis had been reported, in only ten of which a 
lustoiogicai examination Iiad been made. No typical 
chmcal symptoms are met with. At operation, one 
finds a very' thick-ivallcd gall bladder, adherent to 
neighboring organs, and containing caseous purulent 
material. A case is reported in a woman of 53. There 
were no other signs of tuberculosis and the pre- 
operativ'c diagnosis was simply “cholecystitis." The 
diagnosis of tubercular gall bladder disease was 
confirmed by histological examination. 

WT.llman, G, O. ; Solitary pyogenic abscess 
of the liver: report of a case due to anero- 
bic streptococci cured by penicillin. (Illinois 
Med. J., June 1948, V. 93, No. 6, 327-3.30)- ' 

A case of solitary' Iicpatic abscess due to anerobic 
streptococci is reported in which cure was effected 
solely by the use of penicillin. Three previous, similar 
cases have been reported: one was found at autopsy 
ten weeks follow'ing surgical closure of a perforated 
peptic ulcer; one was cured by’ a two-stage trans- , 
peritoneal drainage; and a third case was one of 
multiple pyogenic liver abscesses cured with penicillin 
after sulfonamides and surgical drainage had failed. 
Penicillin in massive doses offers a bright future for 
pyogenic liver abscess. 

Ulcer 


Standard, S. : The surgical management of 
peptic ulcers. (Bull. U. S. .Armv Med. Dept., 
April 1948, Vh 111, No. 4, 310-315). 


Peptic nicer is primarily a medical disease, only 
about seven per cent eventually rccjuiring surgery. 
Surgery is indicated in perforation, after .one or two 
massiv'c hemorrhages, in py’loric block, vyhere 
medical treatment fails after prolonged trial.. Twenty 
per cent of perforations have no history^ of ulcer. 
I-o!lo\ving operation for perforation, about 70 per cent 
iiavc n recurrence within two years. The dictum that 
iilceding Hirers do not perforate and perforating ulcers 
do not bleed is generally true. The author, in the face 
of massive hemorrhage prefers to transfuse the patient, 
and a'lovv him to stoji bleeding. If ojieration must be 
done he prefers oxygen and cv’clopropane vyith plenty 
of' tVaiis fused blood. Of patients who ha 
massive hemorrhages, 55 per cent fail to" respond to 
medical care. A subtotal gastrectomy shoidd be done 
cspeciallv in patients over 45 years of age. Subtotal gas- 
ircctomv ought to be done on cases of, organic block o 
the nvlorns. For those who do not respond to medica 
care* 'subtotal gastrectomy is indicated. Out mf nine 
vairotomies two have returned with atony of the stom- • 

casi^s hav'e done vvelT clinically but not always with 
X-ray evidence of healing of the ulcer. 
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The Experimental Production and Treatment of Peptic Ulcers 

A Review of the Literature 

By 

MAX BERG, PH.D, M.D* 

Chicago, Illinois 


■'^IIE SYMPTOMS OF PEPTIC ULCERS appear to have 
been vaguely recognized Iiy the ancients. De- 
scriptions of the pathology appeared in the sixteenth 
century literature, while in the eighteenth century 
physiologists began to wonder why the stomach did 
not digest itself. It was not until the nineteenth cen- 
tury, however, that experimental studies on the patho- 
genesis of peptic ulcers were begun. 

Perusal of the ancient Babylonian and Egyptian 
literature (213) fails to reveal any awareness of the 
existence of peptic ulcers. Hippocrates described the 
characteristic vomitus and stools, apparently with- 
out recognizing the cause, while Galen, Celsus and 
the other ancients in their descriptions of passia 
cardiaca, hematemesis and melena presented vague 
and uncertain references to ulcer as the causative factor. 

With the revival of post mortem examinations in 
the sixteenth century, tlie earliest descriptions of 
ulcer of the stomach began to appear. One of the 
first cletir descriptions was by Donati (45) in 1586. 
In the sixteenth and sevcntcentli eenturics, the various 
anatomic features were described in excellent fashion 
by Donatus, Littre, Morgagni and Matthew Baillie. 

Ahercomhie 1824) (1), Cruveilhicr (39) and Ro- 
kitansky (174) not only gave accurate descriptions 
of the lesions, differentiating them from other gastric 
lesions, but also correlated them with the symptoma- 
tology and suggested a causative factor. Ahercomhie 
gave a detailed description of the symptoms, de- 
scribing the pains or discomfort which may subside 
or be relieved by vomiting. Therapeutically he recom- 
mended milk, farinaceous foods, lime water and bis- 
muth. Cruveilhier too recognized the importance of 
dietar)^ regimen. 

As to the primary cause, Cruveilhicr suggested a 
preceding gastritis, anticipating a modern view. An- 
other modern view, that hemorrhagic erosions were 
the basis for ulcerations, was e.xpresscd by Rokitansky 
(1841) (174). Armstrong (1825) (3) was one of the 
first to suggest the relation between nerves and gastric 
inflammation, while Rokitansky, in addition, sug- 
gested that ulcerative processes of the stomach and 
lower esophagus may have a neurogenic origin, being 
due to a morbid condition of the vagus. Virchow, in 
1853, (220) laid stress on the corrosive action of 
the gastric secretion ; however, he believed that in 

* Clinical As.sociate in Medicine University of Illinois, 
College of Medicine. 
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the defined ulcer the cause must be local i. e. due 
to vascular occlusion. Thus, the various theories pre- 
ceding actual experimentation were outlined in the 
first half of the nineteenth century. 

Experimentally, acute ulcerations have been pro- 
duced by a great variety of procedures. Experimeiitors 
have been handicapped first by the fact that spontane- 
ous chronic ulcers do not occur in any of the experi- 
mental animals employed; second, that chronic ulcers 
have only been produced with great difficulty, neces- 
sitating, as in the Mann-Williamson (137) technique, 
a marked derangement in the gastro-intcstinal physi- 
ology ; third, that the experimental techniques frequent- 
ly have involved a number' of factors, failure to rec- 
ognize and evaluate which has led to a certain amount 
of confusion and difference of opinion. 

Because of the wide variety of experimental ani- 
mals employed, such as dogs, rabbits, cats, ferrets, 
woodchucks, monkeys, guinea pigs, rats, sheep, calves, 
chickens, ducks, pigs, etc., species differences have 
led to some divergence^ of opinion. On the other 
hand, confirmation of results in different species has 
served to strengthen certain conclusions. 

Since the vitality of the mucosa is, under normal 
conditions, dependent upon secretion, circulation, and 
innervation, numerous theories for the pathogenesis 
of ulcers, involving a disturbance of one or more of 
these factors, plus others less subtle including those 
classified as unknown, have been proposed. Among 
the best known theories regarding the cause of the 
acute ulcer which developcs into the chronic lesion 
are: (1) the acid-peptic, (2) mechanical, (3) vas- 
cular, (4) the gastric-.specific and non-specific in- 
flammatory, (5) the neurogenic, vascular spasm, hy- 
perinotility and secretion, (6) the nutritional, (7) 
the allergic, ( 8) the endocrine, (9) the metabolic - 
the action of various unknown metabolic factors, (10) 
other local factors dimini.shing tissue resistance, (11) 
unknown - constitutional. 

.Analytically it is clear that ulcers can he produced 
by the action of abnormal external destructive factors 
acting on the muco.sa, or to a diminution in the normal 
resistance of the mucosa to injury, as well as in its 
normal healing properties, or to a combination of 
the above. In an attempt to classify the numerous 
methods of procedure for the production of ulcers, 
not a few of which involve a combination of factors, 
considerable overlapping may be anticipated. These 
methods have been discussed under the following ar- 


‘ The Amivrican" Joukn’ai- 

bitrary classiricalioii ( 1 ) the aciri-pcplic, (2) the 
neiiropiiic, (3) the infections, (4) the mechanical. 

(,o) tile vascular, (6) the nutritional, (7) the metab- 
olic ami endocrine. 

I. Tut; Acin-Pni'Tic Factors 
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iN umber 2 


vclopmcnt of nicer. They adniini.stercd 0.47c hv- 
flrochloric, acid by coniinnons drip for eight hours 
per day, with tiic development of ulccr.s near the 
Ie.ss-cr curvature. They found that acid appeared to 
retard Jicalmg and to extend the ulcer. 


The importance of gastric secretion to jieptic ulcer 
has long, been snsiiccted, for ulcers are found only 
in tlial jiortion of the digestive tract which is cxpn.sc(l 
to the action of gastric secretion. Virchow, in 185.3, 
(220) laid stress on the corrosive action of gastric 
secretion a.s a most important factor in the progress 
of the disease. 

* 

Many writer.s have raised the question: can acid 
alone injure the gastro-intestinal muco.sa? Which is 
respon.-Jible for the ulceration, the .acid or the pejisin? 
M.aUhes, in 1893, (138) .studied this problem, using a 
Thiry -Vella loop. Me perfused the loop with a hy- 
drochloric acid .solution and gastric juice. He pro- 
duced superficial necrosis with the hydrochloric acid 
alone, hut the most marked reliction occurred with 
the peptone free pepsin hydrochloric acid solution. 
He concluded that the pejitones in the gastric Juice 
combined with the free hydrochloric acid, and the 
reduction in the free lu'drocliloric acid wa.s respon- 
sible for the reduction or absence of ulcerating power. 

Most suliseqnent investigators have confirmccl Mat- 
-tlics’ observations that acid in physiologic concentra- 
tion can tiamage the intestinal muco.sa. Saitta (1900) 
(186), administered 3 % hydrochloric acid liy mouth 
and observed hemorrhagic erosion.s; however, after 
vagotomy the administration of the acid resulted in 
multiple, ulcerations. Litthauer (1909) (131) pro- 
duced ulcers by feeding li)'drocliIoric acid after having 
caused an anemia by injection of pyrogallic acid. He 
also produced ulcers by admini.slering hydrochloric 
acid after ligating the gastric ve.sscls and e.xcision of 
a corresponding piece of mucosa. Langenskiold (1904) 
(126) perfused isolated loops with pepsin and hydro- 
cliloric acid, with re.sultant ulcerations. 

The acute cxperimcnt.s were somewhat uncertain. 
Smith (1914) (207) studied the reiationship of bile 
to ulceration of the gastric mucosa. He studied mix- 
tures of bile with and without acid and concluded that 
the presence of acid is ncccssar}" for the production of 
hemorrhagic erosions or ulcerations of tiie mucosa. 
Bolton (1914) (26) found tjiat hydrochloric acid did 
not iiavc anv effect on (he mucosa of the stomach under 
a concentraUon of 0.7%, but once a local lesion had 
been produced by other means, concentrations as 
low' as 0.25% caused an increase iu the size of ^ 
lesion and delayed healing of the ulcer. Rassers (9 a) 
(171) introduced pepsin and acid into the stoiruacns 
of dogs, sacrificed the animals after one to three days 
exiierimentation, and found profuse ulceration o f 
stomach. Drag.stcdl (1917) (46) ^ 

(142), and Dragstedt and Matthews (1933) _(aO) em- 
phasized the role of acidity in the gastric juice almost 
to the e.xclusioii of pepsin. 

Mann and Bollman (1932) (135) ^emphasized.. the 
role- of the acid factor as predominating .,m the dc- 


_ Florey and Harding ( 1934 ) (70) studied the vary- 
ing capacity of tlie intestinal mucosa to resist damage, 
ly acid. TJiey found that the gastric mucosa was 
jmdamaged by N/10 HCI. The first part of the 
•duoclenum wa.s damaged by this hut withstood 
i\/20^ HCI. The jejunum was severely damaged 
by N/20 HCI. Bollmaii and M.ann (1932) and 
others found a siinilar gradient of resistance 
to damage by gastric juice. It seemed likely to Florey 
and Harding that the production of an alkaline mu- 
cous secretion of the duodenum partially protected 
the mucosa from damage by acid, and experiments 
were conducted to determine whctlier the mucous se- 
cretion in the colon could play a similar role. Using 
N/20 HCI, on the basis of histological observations, 
the authors concluded that the mucous secreted by 
the goblet cc'lls was incapable of preventing damage 
to the muco.sa. They felt that their observations lent 
su}>j>ort to the ■ Hew that the normal secretion of 
Bninncr’s gland protects the muco-sa from damage by 
the acid gastric juice by virtue of its mucoid consis- 
tency and contained alkali; and to the suggestion 
that malfunctioning of thc.sc glands may be primarily 
responsible for duodenal ulcers. 

Matziier (1936) (140) produced ulcers in rats by 
feeding^ pepsin and hydrochloric acid. In acute and 
chronic experiments reported by SchilTrin and Warren 
(1942) (195) perfusion of a .segment of the gastro- 
intestinal tract with pepsin in an acid medium pro- 
duced more severe ulcerations tlian perfusion with 
acid r^Ione. The maxitntim ulceration occurred with 
pcjisin when it was cmjiloycd in a medium having a 
pH witliin optimal range for peptic digestion. The diio- 
dcmmi of the cat. in the absence of biliary and pan- 
creatic secretions, was more susceptible to the ac- 
tion of acid alone than was either the jejunum or 
ileum. 

Kolouch fl945) (124) obtained gastric juice from 
pouches which had been stimulated with histamine, 
drojrpcd it on the mucosa of the antrum or pylorus 
of dogs, and obtained injuries greater than w'hen HCI 
atone wms used. 


In a group of experiments, the infiuence of hy- 
ro-static pressure on the proteolytic^ activity of pep- 
in and other cnzvmcs in the formation of ulcers was 
eported by Driver and his co-workers. In one e.x- 
,crimcnt (55) small intestinal loops_ were used, and 
.xposed to a solution of 0.1% pepsin in M/10 
indcr various hydrostatic pressures. In all cases where 
pressure was employed, perforation occurred, the dam- 
cc w'as progressively worse as the pressure w-as m 
reased and concomitantly the perforation time was 
.rogressivety reduced. It was suggested that the pro 
lounccd effect of hydrostatic 

tion might be due to three factors; (1) mechatuca 
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stretcliing, (2) decreased blood supply, (3) increased 
permeability of pepsin. With regard to this last factor. 
Driver (1943) (57), by using various chemical agents 
which affect the pcrmealiility of the mucosa, was 
able to increase the incidence of ulcers over controls. 

In a study of the effect of various proteolytic en- 
zymes under a hj'drostatic pressure of 90 centimeters 
of water. Driver (54) reported the following: the 
proteolytic enzymes trypsin and erepsin produced ne- 
crosis of the intestines of dogs, but demonstrated a 
lesser degree of activity than did pepsin and rennin. 
Neither steapsin nor amylopsin caused necrosis under 
the above conditions. Chappell (1947) (33) observed 
that increased intra-abdominal pressure inhibits the 
perforations due to pepsin solutions under hydrostatic 
pressure, but seems not to inhibit the severity of the 
necrosis. 

In studying the effect of varying this concentration 
of pepsin. Driver (1945) (56) found that the per- 
centage of pepsin emplo)'ed was apparently not a factor 
in the degree of the digestion of the mucosa, since 
there seemed to be as much damage with one con- 
centration as with others. The more distal loops of gut 
used in these e.xiieriments seemed to be more suscep- 
tible to the action of pepsin-hydrochloric acid solution 
than the proximal segments. N/10 HCl alone produced 
about one-third as much damage as pepsin plus HCl. 

The role of pepsin and hydrochloric acid in the 
production of peptic ulcers was analysed in a careful 
experiment by I.>eVeen (1947) (129). Experimental 
ulcers were produced in the small bowel of dogs by irri- 
gation with acid-pepsin solutions of increasing acidity. 
Evidence was presented from an exclusive experiment 
to show that this effect of acid was dependent upon 
its enhancement of pepsin action rather than injury 
by acid. The author concluded that the experimental 
facts observed lend little credence to the theory that 
acid injures the cells and makes them more susceptible 
to peptic digestion. 

Grossman (1947) (85), in an editorial comment, 
presented evidence which disagreed in part with the 
conclusions of LeVeen. Using an isotonic solution 
of dilute HCl which was permitted to drop on e.xposed 
jcjun.il mucosa, it was found that in every case his- 
tologic study of the area of blanching revealed un- 
mistakable cell damage microscopically. The available 
evidence strongly indicates that acid alone, without 
pepsin, can damage intestinal mucosal cells. If this is 
so, then the ulcerogenic action of gastric juice cannot 
be ascribed solely to its peptic activity. On the other 
hand, there is little (jnestion that pepsin enormously 
increases the injurious effects of acid. 

Histamine 

Ulcers have been produced in the stomachs of 
dogs, cats, rabbits and other animals by the continuous 
administration of histamine, and it has been concluded 
by a number of workers that the “histamine ulcer” 
is due to the continuous secretion of acid; howev'cr, 
this has not been established as the sole factor be- 


cause as Ivy (112) and others have pointed out, 
doses of histamine have been used which may exert a 
local angioto.\ic effect on the mucosa. Variations in 
the local vascular status of the stomach, and its in- 
fluence on the production of “histamine ulcers” have 
also been studied by a number of experimentors. 

Buckner, Siebert and Alalloy (1928) (28) pro- 
duced acute ulcerations in the rat b}- subcutaneous 
injections of histamine. Biirkle de la Camp (1929) 
(30) and Flood and Howes (1934) (68) showed 
that the healing of acute ulcers produced by the in- 
jection of silver nitrate beneath the gastric mucosa 
of. dogs was markedly delayed by repeated injections 
of histamine. Orndorff, Bergh and Ivy (1935) (165) 
tried to produce ulcers in dogs with histamine, giving 
two mgm. every two hours subcutaneously. No ulcers 
were produced, but four dogs showed superficial 
ulcerations. 

Walpole and Wanganstcen (1940) (221), in a 
preliminary paper, reported on the production of 
acute ulcers in the stomach (antrum) or duodenum 
by the intramuscular injection of histamine in a 
beeswax mixture. In a more extensive report, these 
workers (1942) (100), employing various animals as 
dogs, guinea pigs, cats, chickens, ducks, swine and 
woodchucks reported that ulcers were produced without 
difficulty by means of daily implantations of histamine 
in beeswax, in all the animals except the monkey and 
the rabbit. It was possible to produce ulcers regularly 
in rabbits by this technique upon discarding the 
cellulose pulps of cabbage, carrots and lettuce, and 
feeding only the juice that went through the press. 
By this means it was possible to get the rabbits’ 
stomachs empty, permitting the acid-peptic digestive 
mixture the opportunity to attack the wall directly. 

Roth and Hy (1944) (181) administered histamine 
intravenously to anesthetized cats without change in 
the gastric mucosa. But if caffein was injected in- 
travenously or if lavage of the stomach was altered 
with histamine, large areas of epithelial desquama- 
tion, multiple bleeding erosions and ulcerations of 
tbe gastric mucosa were observed. Since both caffein 
and histamine appear to stimulate the flow of an 
acid gastric juice and cause vaso-dilatation, and since 
histamine alone did not induce ulceration in this acute 
experiment, then caffein presumably provides an ad- 
ditional factor which contributes to the decreased 
rc.sistance of tbe mucosa. 

It was observed by Baronofsky and Wangansteen 
fl945) fll) that perforated ulcers may be brought 
about quite regularly in rabbits by the production of 
chronic arterial spasm achieved by the implant, ation of 
epinepbrinc in beeswax, when accompanied by the 
simultaneous administration of histamine in beeswax. 
In the rabbits receiving histamine alone, no ulcer.s 
appeared. Repeated tests with adrenalin in aqueous 
form failed to reveal any definite stimulation of gastric 
secretion in Hcidenheim and Pavlov pouch dogs. 
Local spasm evoked by epinephrine and pitressin pro- 
duced local areas of ischemia which then became 
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Miscopliblc to tlie difjesti VC action of tlic. gastric juice, 
ilic (iciM cssaiU action of ])itrcs.sin was also verified 
on [loiK'li (logs. , 

Jii an e.vperinivnt pcrforincfl on dogs and rabbits 
1:13' Jiaronoffibv and Wanganstecn fl945) (9), par- 
tial obstruction tb^flic venous oiitnow of the stomach 
was prodticcd by ligation of the splenic vein and oilier 
vessels and by portal olwtrnction. This procedure in- 
creases the weight (if the stomacii and an edema of 
tile, entire stoninclj u;il! is .seen rnicro^copicnllv, 
fatninc ulcers ’ arc more readily induced in these 
animals than in normals. In the rahhit, normally re- 
sistant to histainine-in-wax injections, ulcers arc 
readily produced /(^lowing obslrnction to the venous 
Outflow. 
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'V'olumf: is 
' Mumbe-r j 

and (|mckly with hi.s!amiiie in the presence of eastro- 
tntestmal congestion resulting from c..perSntei 
Inirns m Imih dogs and rahhits. In a further experi- 
ment (/<)) evidence is presented to shmv that there 
IS a do.se correlation betivecn the hcmoconcentration. 
tol/owmg burns and the occurrence of gastro-duo- 
dcnal congestion, ero.sion, and/or ■ ulcers: moreover, 
there is a direct relafionsliip between the two. The 
incidence and .severity of the ulceration produced by 
the btmoconcentration is markedly increased when 
bistamine-in-bcc.swa.'s adinini.stration accompanies the 
burns. The gastro-intc.sfinal abnormality following 
burns, even when accompanied b}' ]ii.stamine adinini- 
slrntion mav’ be prevented by avoidance of liemo- 
conceiuration of bnrn.s by proper therapy. 


laxperimenta! production of nicer and/or erosion 
iiy fracture or ciirettement. of iionc was studied by 
Wanganstecn, et al., (8. M-l) in various animals. 
Several of tlic guinea pigs developed ulcerations or 
cro.sion.s, none of the cat.s developed lesions, and half 
the dogs dcveloiic'd gaslro-dnofienal lesions. Three 
possible o.xplanation.s' were proposed by the authors: 
(I) liistann'nc efTect from the fracture site, with 
stimnlation of gastric .secretion, (2) fat cinholLsm. (3) 
a combination of those two factors. Using intact 
dogs, gastric aspirations were carried out before and 
after drill boic.s tliroitgh the Immcru.s were made. 
No significant dilTerence in gn.stric .secretion Avas 
observed in .s;nnp!es talcen before and after bone 
trauma. In dog.s ivitli gn.stric poiicbes. such pro- 
cedures (143) as well as intravenous injection of 
fat Jailed to evoke evidence of stimulation of gastric 
secretion. Tiierefore it Avas coiicliidcd that the his- 
tamine effect was not a primary can.se of the ob- 
served erosions or u!ceration.s in animals. 

. To test the influence of fat embolism, fat was in- 
jected intravenously on rabliits, cats, dogs and guinea 
pig.s, (10). Ulcerations or cro.sinns were olxscrA-ed 
following a single intravenous injection of fat, in 
a miinber of animals. In rabbits, the injection of fat 
alone resulted in no ulcerations: but combined with 
histarninc-in-wax injection.s, ulcerations Avere pro- 
duced in all cases. This is significant in that rabbit.s 
arc normall}' resistant lo ulcerations by histamine 
injections atone. Results shoAV that fat emboli re- 
leased in the Idoodstream (9) may occUide the end 
A'essels in tiie gastric or duodenal mucosa, causing 
areas of local ischemia. Thus these areas bccronic 
more susceptible to the acid peptic digcstiv'c activit} 
of the gastric juice. Even though the intravenous 
fat docs not stimulate or augment gastric secretion, 
the rc.suUant anemic areas become less resistant to 
injury' and digestion b\' the acid-peptic juice than 
the normal mucosa. 

In c.xperiments carried out on dogs and rabbits, 
the effects on nicer formation of bnrn.s produced^ bA' 
immersion in hot Avatcr and injections of histamme- 
in-bceswax given before the burns were studied. The 
experiments showed (7o) that burns abet the ulijcr 
diathesis, i. e.. ulcers are produced more readilj' 


.A number of e.xpcrimeiits have been carried out 
on the prevention of “histamine ulcers” by medical 
and surgical mean.«. Friesen, Baronofsky, and Wang- 
anstcen (74) found that benndrvl failed to alter the 
gastric secretory rcsiinnsc to histamine stimulation in 
jmaucIj dogs, and failed to protect against histamine 
(irodnced ulcers in dogs. Crane, Lindsey and Dailey 
(.18) found that treatment with benndryl does not 
prevent histamine iiidnced ulcers in guinea pig.5. None 
of the anti-histamine drugs so far tc.sted ItaA-e pre- 
vented ulcerations, nor liavc any of them shown a 
sigiiificant inhibiting elTcct on the gastric stiinnlatoiy 
action of bislainine (87). 


Fast, Fric.scn, and Wanganstecn (01) IiaA'c found 
that the Sippy rceimen protects against the ulcer pro- 
AXiking tendency of bistaminc in c.xperiments on dogs. 

A group of experimental studies rvere undertaken 
liy Mhnngnnsteen (222) and his workers to determine 
whiclt type of surgical [)roccdurc would best protect 
against the forin.ition of histamine induced iilcens and 
tile various factors involved. .A study of tiic length 
of the (inoricnal'jcjuna! loop and its relation to the 
occurrence of .>.101110! ulcers in animals receiving his- 
taniine, and in those not receiving it, were also carried 
out- (31. 147, 223). With the short loop, gastro-je- 
jnnn! nicer occurs infrequently (9.1%)'. whereas vvith 
the long loop it is the rule (83.3%). The mccham.sm 
by wliich the length of the loop atTccls the frequency of 
occurrence of stomal ulcers is not so apparent. Various 
operations Avere cmfiloyed in the attempt to sep,wate 
and study the effect of the “secretion” facmr (stimu- 
lation by HCl of pancreatic juice) from the distance 
factor and the “sensitivity” factor of the intestinal 
mucosa, but they were not too .successful. It vas 
concluded that the “secretion” factor cannot be com- 
pletely separated from the “distance factor, and that 
the long afferent dnodcnal-jejimal loop iircdisposes 
to occurrence of stomal ulcers in any gastric operation 
carried out on the Bilroth 11 plan of procedure. 

A series of exjicrimcnt.s was carried out to study 
the effect of A^riation in the amount of stomac 
sacrificed on the occurrence of Imtamme prm 
ulcers (7). In these experiments, 2o%, 50 /« and / / 
"i S llomachs »crc resccKd, It tv.,s on y ttl.cn 
of the stomach was resected that stomal nice 
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not provoked with histamine, and that it did not 
make any difference whether the Bilroth 1 or II plan 
of procedure was employed. The 75% resection 
carried out on a Bilroth II plan, employing a short 
afferent duodenal loop in which the antral mucosa 
and the lesser curvature of the stomach are excised 
meets the requirements of a satisfactory operation for 
ulcers, according to these investigators. 

It was oliserved that (6) . vTigotomy, with and 
without gastro-jej unostomy failed to protect against 
ulcer and erosion (gastric and/or jejunal) produced 
by chronic hi.stamine action in the dog, cat and rabbit. 

Surgical Methods 

In order to study the effect of pure gastric juice 
on the formation of ulcers, the resistance of the tissues 
to digestion, the influence of the digestive juices and 
the nature of the ph 3 'siologicaI interrelationship of 
the juices, a great variety of operative procedures 
has been devised. 

1. Bile exclusion. Bile has been excluded from the 
intestinal tract in experimental animals in a number 
of ways and its influence as a factor in peptic ulcer 
formation studied. It has been diverted to the outside 
by various types of external fistula, diverted into the 
pelvis of the kidney from which it passes out into the 
urine, diverted into the lower intestine or colon, 
and by completely and permanently occluding the 
bile ducts (18). Gundermann (89) after simple liga- 
tion of the common duct observed hemorrhages and 
ulcerations of the stomach and duodenum as well as 
.symptoms of hepatic dysfunction. Kapsinow (117) 
excluded hile from the digestive tract by implanting 
the fundus of the gall Iiladdcr into the pelvis of the 
right kidney and then ligating and dividing the common 
duct. In addition to inanition and tarry stools at au- 
topsy, single and multiple ulcerations developed in 
17 of 43 animals. Beaver (14) on the other hand re- 
ported negative results after choiccystogastro.stomy 
and ligation of the common bile duct. Bollman and 
Mann (22) reported perforating ulcers following par- 
tial hepatectoni}', true Eck fistula and ligation of the 
common duct. Complete obstruction of the bile ducts 
with resultant jaundice and hepatic cirrhosis led, 
thejf observed (23), to the development of duodenal 
ulcers in the majority of animals so prepared. 

Dragstedt (47) has prepared a free flowing type 
of external biliary fistula, and the dogs so prepared 
survived from si.x to 15 months showing, at death, 
no evidence of ulcer in the stomach or duodenum. 
He suggests that it may be of considerable importance 
that no obstruction to the free flow of bile exists 
with this type of fistula, that ascending infection 
does not occur, and that the liver remains grossly and 
histologically normal. It is possible that the varying 
incidence of ulcers reported after external biliary 
fistula b\' the Rous and iMcMastcr technique or after 
anastomosis of the gall bladder to the ileum, colon, or 
the pelvis of the kidnev following occlusion of the 
common bile duct may be due in part to factors of par- 
tial obstruction or ascending infection. The probability 


that damage to the liver is important in the genesis of 
some of these ulcers resulting from biliar\- fistulas 
is supported by the findings of cirrhosis of. the liver 
in some preparations (22), and by the fact that chronic 
duodenal ulcers occasionally appear in animals with 
Eck fistula as well as after the administration of cin- 
chophen (209). 

2. Exclusion of pancreatic juice. Pancreatic juice 
has been excluded from the duodenum of the dog by 
various t\’pes of operative procedure such as differing 
U’pes of external pancreatic fistula, implantation of 
the ducts into the lower intestine, ligation of the 
ducts, and jiancrcatectomj’. These procedures have 
produced widely divergent results. 

Jona, (115) after ligating the pancreatic duct in 
eleven animals, found ulcers in the stomach, duodenum 
and jejunum, which he believed to be due to lack of 
neutralization of tlie acid chyme. Gallagher (78) 
observed delaj'ed healing of acute traumatic ulcers 
of the duodenum after ligation of the pancreatic duct. 
Partial exclusion of the pancreatic juice has been 
produced by cannulating or implanting the lower larger 
pancreatic duct of the dog into the abdominal wall. 
In such animals, ulcers rarely develop. Elman (59) 
cannulaled this duct by the Rous and McMastcr tech- 
nique after first ligating the other duct, thus securing 
a much larger volume of pancreatic juice and the 
development of duodenal ulcers. 

The failure of many experimentors to obtain ulcers 
of the duodenum by producing an external fistula of 
the lower duct is undoubtedly due to the fact, accord- 
ing to Dragstedt f47), that in this prcjiaration the 
major portion of the pancreatic juice still finds its 
way into the duodenum. This is illustrated by the 
occurrence of ulcer in almost 100% of animals from 
which the entire secretion is drained to the outside 
bj' the type of fistula described by Dragstedt (51). 
Dragstedt (47) has performed more than 100 such 
fistulas. These animals die rapidly of dehydration 
and acidosis, unless the sodium lost in the pancreatic 
juice is replaced by parenteral injection. When this is 
done life is greatly prolonged, but almost invariably, 
a progressive ulcer of the duodenum develops which 
causes death from hemorrhage or perforation. The 
occurrence of these ulcers may be prevented or at 
least delaj’ed by the oral administration of calcium, 
carbonate and powdered bone meal, but so far the 
author has not been able to cure an ulcer so formed. 

Permanent occlusion of the pancreatic ducts results 
in atroph\''of all but the islet cells. In such animals, 
Dragstedt (47) reports the occurrence of ulcers in 
29%, which agrees with the reports of others. On the 
other hand, in over 3(X) pancreatectomized dogs studied 
by Draf^stedt over a prolonged period of time, only 
four presented duodenal or gastric ulcer. The.=e ani- 
mals were fed well balanced diet and vitamin sup- 
plements but were not given alkali in any form. The 
question was raised: why does ulcer develop in the 
dog with total pancreatic fistula in 100% of tlic cases, 
while the animals whose pancreas has been removed 
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i !lf; AMf'.KIfAN luUttNAI, 

ronnt!, .-ilinn-f ii, TI h-.h- nviilts ilwi 

Ok' pruiilnn i.s (uit cniirt-ly (me of faiUtre of wn- 
u:iiizat»m 01 the pnstn'f acia hy ij^. so/iimn hi- 
carlmiiriic of the iKnicrns, 


0 . i'.f'Ovt of cxdiision of (hKMlctial juii-r frotn 

thf uj./H'r Hu-hc! (2!) rstirjK-.i«l the dm.- 

(lemmi wills pjcvlurtioi) of islceratios)-;. Dnsi'.Mcflt f-JO) 
excised the dtiodastim asi.f cxchidcd hods the hilc 
^ihI jjsiiscrt.'ilic juice without tle\eh)jiutc‘tii of ulcm. 
■hi dsc other haml. Mauu atu! Kaswmiora (1.10) per- 
foniscd Ti (iuodmit’ctomy, the jejstnusn Iseiu;; ati.arln- 
sno*e<l to tlie pylortss, assd llte hiSe .oud t)»e («»crcntie 
ducts v.ere iiuphssttcd lujo the jejunum with the dc- 
vchipnieist of isicers in 20',' of the .■iishu.nk Use 
nmlKirs Iwlitved ilsis to he due to the elituitiatfott 
<n the }»r«stee!ive tiicchntsiMsi of the duodenal mucosa 
aud secretiou; however, the po'.cihility exists th.at 
the ituptatiiutisui of the Idle duets m.iy haw caused 
souse olthtruction .astd daiuarrs: to the liver, 

.Suututary of the data t>5?} would iiidicate it is 
safe to couclude th:st .ahsesicc of pauercatse juice. 
Idle atsd duiKleiial jtsice, or fKissihly .luyorte of these 
secrctiotis, suay he exjx.'Ctcd to c.atsse a i/rojfressss'c 
pertorntitssLT ulcer of tlie dstodcuuist. 'I'ise untssre of 
the protective nctiosss of these Kecretiuiis is not en- 
tirely settled. It is likely that the neutrnli/ation of 
the hydroeltlosic .acid hy the s-wl/tua hiearliOft.ifc of 
tliisse secretions (which is ijre.ite.st in tltc js.ancreatic. 
juice) titay play a pari itt thi.s (srolectiorr, 

•1, Kfiivt of the cossthined e.xclusifsst of hilc and 
|Kuicre.atic jtsice from the iipp<-’r intestinc.s. A minslscr 
of atitiiors, nickel (21). F..v.aIto (fiO). Lan*,;eisskjold 
(126), Kehrer (119), Maun and WilUautton (137), 
fuivc demonstrated successfisllv th.at e.xclusion of bile 
ami pattcrcatic juice from entering the diswlenum at 
the usual site w.as nu eircciivc lue.ans of producing 
tdeer. Mnuti atid Wilisaussou (137) ohserved that 
after tr.uisplaistatiou of tlte hile and pancreatic, ducts 
tiitTc was a variable loss of weight arid the development 
of tsicers in 10 of .51 animals, hollowing dstodcncc- 
tfiusy and the transplantation of the bile and pancreatic 
ducts to tlse tcnninal ilciiss), it was found that chronic 
ulcers developed in seven of ten auiissnls; ITowever, 
it was (Unicuit to snnintssin their nutrition. The above 
operatiem was snodified to improve the mortality, so 
tiint tile, duodessum was made to draiis its own secre- 
tion and that of the liver and pancreas at 
a cosi.siderahle di.^tance from the pylorus. It was 
found that Id of 16 auininis developed ulcer.s, all of 
them of tile suiiacule or chronic varictix T bese, lesions 
were located in the intestines a few millimeters distal 
to the pyloric imtco.'.rs ; .some were multiple, but as a 
rule they were .single. Tin? ulcers dcvdojied usually 
within one or two months after ojieratiou, were from 
four to 15 sum. in diameter, and penetrated to various 
depths. A grey covering fir.st appeared over an area 
of the uiucosa where killed cosigiilated cells ^ were 
present. Memorrhage occiirrcfi between the adjacent 
tiibiile.s. A.s the mneosn disajipcared, leucocytic infil- 
tration developed and the process penetrated to the 
muscularis mucosae. Perforation occurred in from 
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fori.v-e/ght to sixty hours; cbronicity was (islablkktd 
111 three weeks, .itid (Isc lesion v.as the sanit- at l'e 
end of live months as .at tiie cn'l of one iiiomh, FnriljPr 
ob.M.Tv;stions hy Itfa„n and Jlollman (1.35) and r/Iv-j 
have shown that this typ,- of ojxsration rcsulfcd sV; 
ulcers 1(1 of oases. 

CoiiMMcrahle e.xiK-rimental data has acaimiilaid 
on the Mann and Wrihaiuson dog. .\fuch csiKsri,ac-rta! 
nwk hy Ivy (11.3) .and otlier.*^ (155, 69, 4.3, 14.3, 139, 
142) )i,-ive shown tlat there are at kaist three factors 
m this experirnt-mni ulcer: 1) the acid factor, pteV 
ably niost important, 2) the umrition.al factor, since 
diversion of [iaiirreafic juice .and hile to the lower 
|etrt of the ileum di.siurh.- iiite.stinal digestion as well 
.as neutf.ah'z,atioti of .acid chyme, 3) the increased 
Sensitivity of the jejnn-al mucosa to gastric sccrcdon 
.as compared to that of the disoden.ai mticosn svith an 
increased gradient of sensitivity the greater the dis- 
i.ance from tisc duodenum. In addition, Mann and 
U'illinm.s-on (1.37), McCann (142), Morton (135) 
and others liate sire.s.sed tisc inerhanicnl factors, such 
as the sire and force of the .stream impinging on the 
iejtus.al tmiscosa. Tlie (piestion of tlie factor of spasm 
of tile muscularis of the jejunum in the Mann-William- 
sou dog w.as studied by SteinlKTg .and Starr (211). 
They prevented .spasm of the jejunum when they 
stripjK-d (he muscularis from the jejumiin at iLs ana- 
stomosis whii die stiinuach. Ulcer was subsequently 
.absent from the stripjwd region, hut readily formed 
at the first portion of the jejunum having nn intact 
imi.'de, Fntilcy .and Ivy (65) repeated this c.xpcrimcnt 
with a modified technique. .Although the previous 
studic'! were not invalidated, they demonstrated that 
a local .spasm ivas not essential to the production of 
ulcer near the nnastoniosis. 

As pointed out hv Dr.agstedt (47), in all of the 
e.xjKTimeiUs in which pure gastric juice from .an 
isol.atcd pouch of the stom.ach is permitted to flow 
into the lower intestine, the ulcer forms in the in- 
teslinal rather than in the gastric mucosa. Since the 
e.xjw.surc is similar, one must conclude th.at the gastric 
mucosa lias tlie greater resistance to digestion. That 
this protective cajiacity is not absolute has been dem- 
onstrated de.arly by means of completely isolated 
stomachs in which tlie secretory vagus innervation has 
k-en jireservcd. If alkalis and dehydration incident 
to the lot.al loss of gastric juice are compensated for 
by intravenous injections of adequate salt solution 
these animals- survive in good condition for many 
months. In the great majority, piinchcd out ulcers 
with hehiorrhagc occur in the mid-portion of the 
•stonuach. The preservation of the secretory fibres of 
the stomach seems to he a matter of some importance, 
.since in the same prop.aration, after v.ngiis section, 
no ulcers were formed (.52). 

.Schmilinsky (194) suggested the placement ot 
the aflercnt duodeno-jejtinal loop in the Bilrot i tJ 
ivnc of gastric resection hack into the stomadi in 
such a manner that all the duodenal contents drained 
Iwck into tile stomach for the neiitralir.ation 0 1 

g.astric acidity. - McCann fl42) modified the Mann- 
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Williamson operation by draining the duodenal se- 
cretions into the fnndic portion of the stomacli, 
rather than into the distal part of the ileum, under 
the same assumption that these alkalis might control 
the acid factors in the stomach and thus prevent the 
formation, of ulcers which develop after the total 
elimination of the alkalis. However, he found, follow- 
ing the operation, typical jejunal ulcers in approxi- 
mately 80% of a scries of twenty-six dogs. 

A numher of investigators (113, 223, 225) have 
repeated the McCann experiment with indifferent re- 
sults. None were able to confirm the observations of 
a high incidence of gastro-jejunal ulcers following 
complete drainage of the duodenal loop hack into 
the stomach. 

To clarify the conflicting results of the effects of 
the McCann operations, a short duodenal loop and 
a long duodenal-jejunal loop were employed in two 
series of dogs studied by Wanganstcen (222). The 
differences in the literature may be explained on 
the basis of the length of the afferent duodenal loop. 

With the short loop, gastro-jejunal ulcers occur in- 
frecjucntly (9.1%), whereas with the long loop it 
is the rule (83.3%). The mechanism by which the 
length of the afferent loop affects the frequenc)' 
of occurrence of stomal ulcers is not so apparent. 

llesides mechanical factors, Wanganstcen (223), 

Kesavalu and Mann (123) have suggested that the 
constant secretion of the duodenal loop might stimu- 
late or enhance the secondary or gastric phase of 
gastric secretions interminably. 

In dogs operated upon by the Mann-Williamson 
procedure, and in animals fed cinchophen, a number 
of liver function tests were performed to see whether 
there was any derangement of liver function (173). 

On the basis of these tests it was concluded that the 
operation per se docs not cause any detectable dis- 
turbance in liver function. If liver damage has any- 
thing to do with the etiology of ulcer in the dog, 
it must he of a purely specific type. 

Because the Mann-Williamson preparation has re- 
sulted in the rather uniform production of chronic 
ulcers, it has been extensively utilized by a numher 
of investigators to study a great variety of therapeu- 
tic measures. 

In a study (66) on the use of aluminum hydroxide 
gel, it was found that this drug failed to prevent 
post-operative jejunal ulcers, and it was suggested 
that this might he due to an interference with the 
absorption of phosphates. This was substantiated in 
a later work (62) where it was found that alumi- 
num hydroxide in rclativ'cly large doses interferes 
with ])hosphorus absorption, and the lack of benefit 
was ascribed to a relative phosphorus deficiency. 

Studies in the u.sc of aluminum pho.sphatc gel 
(62) in :iIann-\Villiamson dogs demonstrated more 
favorable results with aluminum phosphate than with 
any other therapeutic agent previously used, pre- 
venting the formation of ulcers in 20 of 23 dogs 
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and promoting the complete healing of previoiwiy 
developed ulcers in nine of 10 dog.s. While gastric 
mucin (166) was found to he l>etter than alkali and 
aluminum hydroxide gel, it was found to he infi.-rior 
to aluminum pho.spliate. 

Fauley and Ivy (<54) observed the prevention of 
jejunal ulcers following fundusectomy. They .also 
found that Mann-Williamson dogs developed lesions 
more readil)- on a restricted diet than on a full diet. 
Even the lesions which had developed tended to heal 
if adequate diet was again given. 

During the past ten years, several groups of in- 
vestigators have studied the influence of chalone 
or hormonal agents in the treatment or prevention 
of e.xperimcntal ulcers. These have included various- 
extracts from the first part of the small intestine 
of hogs, urinary extracts from normal human.s and 
animals, and urine of pregnant human.s and animals. 
Ivy and his group have conducted c.xtcnsivc cxjRiri- 
menis on the use of entcrogastroue. Eiucrogtistrone 
(112) is an autocoid or substance which is produced 
by the intestinal mucosa in the presence of adetjuate 
concentrations of fat and sugar in the chyme and 
which inhibits gastric secretion and motility. Tins 
suh.stancc, given parcnterally. inhibits or .'dtolishes 
the gastric secretory response to histamine. Ten Mann- 
Williamson dogs treated daily, witii an extract of 
1 og muscle ])rcparcd by the .same method as the 
entcrogastrone preparation developed jejimrd ulcers 
in four months (92). The development »){ jejunal 
ulcer was prevented in 767c of the 25 Mann-W’illiatn- 
son dogs which were treated daily for one year with 
the entcrogastrone prcjiaraiion administered intra- 
venously (111). The therapy was discontinued after 
one year. The withdrawal of tlicrapy was not followed 
by ulcer formation. Two of the eleven surviving ani- 
mals developed ulcer from 18 to 28 months after 
cessation of treatment. Eight dogs died from mis- 
cellaneous ctmses and one dog is still living and in 
excellent condition nearly si.x years after ojier.atinn 
(82, 111). This period of “immunity" following 
the cessation of treatment is remarkable in vic-w of 
studies in v.-hich, when ulcer was prevented in Dlniin- 
Williamson dogs by the administration of .'liuminutn 
phosphate gel, ulcer devclojied in an average of 2.-? 
months after cessation of treatment (62). 

Mechanism of the protection; it was found (111) 
that the untreated ^^ann-Willinmson dogs manifest 
a long continued hypersecretory response, i. e,. they 
secrete longer in response to alcohol stimulation. 
Those dogs injected with and protected by entero- 
gastrone respond like uorm.al dogs to alcohol, and 
<io not re.'^pond hyi'cr-continuously like the untreated 
control animals. Studies on pejisin output in resj-tonse 
to histamine show that the normal dog and the enlero- 
gnstrone treated dog secrete tlic same .-miount of 
pep.sin. The protection atTorded ramiot !>e cxpl.ihjed 
on the basis of the action of entcrog.astronc- in inhib- 
iting g.astric secretion. It is susj->ecled that the tb.erapy 
increases the resistance of the mucosa, however ti.-e 
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mic nature of the agent concerned cannot be dc-' 
fined at present. ue uc 

" Sandweiss and liis associates (188, 189, 192 IS) 
have , observed .similar long-lasting protection against 
recurrence of jejunal ulcers in dogs 2 1/2 years after 
the ce.ssation ol treatment, in which they employed 
an., e.xtract of human urine injected parcntcrally. 
i his action has been attributed to the presence of 
a principle in the urine called "anthelone,” the ctTcct 
oMvhich is to produce fibroblastic proliferation, vas- 
cularization and epithelialization of the intestinal mu- 
cosa. 1 he precise relation of “anthelone” to cntcro- 
gastronc is not clear. Human and canine urine con- 
tain materials that suppress gastric secretion and 
motility, and which, according to Sandweiss (189), 
arc in addition to “anthelone” the anti-ulcer factor. 
Urogastronc is essentially an e.xtract of urine which 
depresses gastric secretion and motility (83, 160). 
The same principles which have been ascribed to an- 
thelone .seem, according to Ncchclcs (159), to be 
present in both enterogaslrone and urogastronc. 
Whether entcrogastronc. and urogastronc arc alike or 
not has not been settled, for there are difTcrenccs 
in some of their physical and chemical properties. 
It has been suggested .that these difTercnces may be 
due to dilTering impurities contained in the prepara- 
tions which may alTcct the reaction. Another argument 
of , dissimilarity between the two substances is that, 
following enterectomy, tli,c urine of animals still 
contains urogastronc. It maj' be, however, that tiro- 
gaslrone is stored in the body and c.xcrcted so slowly 
that the entcrectomized animal does not live long 
enough for the store to be exhausted. Therefore, 
one cannot exclude the possibility that the intestinal 
mucosa may be the source of urogastronc. Anthelone, 
on the other hand, may. be different from the other 
two; i. e., the gastric inhibitory and ulcer healing or 
preventative effects are not contained in one principle. 

It seems that the effect on the integrity of the gastric 
and upper intestinal mucosa is common to all three, 
enterogastrone, urogastronc, and “anthelone.” 

A number of studies have been made by Sandweiss 
. ( 189, 190, 191) on the relation of the endocrine gdands, 
particularly the anterior pituitary, “anthelone” and 
ulcer. In a'study of the relation of the endocrine glands 
to the gastric secretory depressant in urine (urogas- 
trone) Kaulbcrsz, et al., (118) ' reported that uro- 
gastrone (gastric secretory depressant in normal urine) 
is also jiresent when the ovaries and thyroid arc re- 
moved; however, if the hypoph 3 'sis is removed, the 
depressant is diminished, i.f present at all. In the 
majoritj' of the experiments, the secretion was in- 
creased in the urine from the hypophysectomized ani- 
mals. The preliminary data \vere considered .indica- 
tive of a relationship between the pituitary gland and 
gastric secretion, and suggested that disturbance in 
pituitarj' gland factors comes into play that aug- 
ments the action . of gastric secretion and stimulates 
and contributes to ulcer formation. 

- The “Shay rat” has been used to test enterogas- 
trone and uroga.strone. In the Shay procedure (200) 
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[be rats are fasted for 48 hours, then the pylorus k ^ 
hgated under ether ane.sthesia and the rats are not ' 
fed subsequently. Marked ulceration occurs in the 
rumen ny from smxm to nine hours after opel^tion • 
Pauls, W ick, and MacKay (169) administered anti- ' 
ulcer material from human urine intravenously at 
, the time of ojicration, with the reduction or prevention ■ 
ot ulcers. In another experiment Wick, et al., (228) , 

obtained, by means of a carbon-acetone method, a 
preparation of human urine containing a significant 
amount of anti-ulcer factor. The chemical relation- 
ship behveen urogastronc, enterogastrone and the 
iinnary “carbon-acetone” material, and the proof that ■ 
the carbon-acetone produced extract is due to a single 
chemical entity, must await further study The char- 
coal-acetone preparation from human urine, given at 
the time of jiyloric ligafiOn, prevented the develop-.' 
ment of gastric ulcers. The mechanism of the anti- 
ulcer effect is unknown. It may be due to a reduc- 
tion in gastric Secretion, impaired peptic activity of 
this juice, or an enhancement of the resistance to 
ulceration which is inherent in the gastric mucosa, 

Grossman, Dutton and Ivy (86) found that treat- 
. ment with enterogastrone concentrates (100 mgm.) 
given by daily siihciitancoiis injections did not pre- 
vent histamine induced ulcers. As this dosage had . 
been found effective in preventing ulcers in Mann- 
Wfilliamson dogs, the authors concluded that factors 
concerned in the pathogenesis of this type of nicer 
were different from those operating in the former. 

A group of ulcer patients have been receiving in- 
jections of enterogastrone six days a week with en- 
couraging results (112, 82). Urogastronc and an- 
thelone have also been administered, both to normal 
individuals and to patients with duodenal ulcers. In 
recent' papers, the use of a polyamine formaldehyde 
resin (AmbcrlitC IR-4) was reported to be effective 
in neutralizing acidity of hydrochloric acid solution 
and gastric juices in vitro, and its use in peptic ul- 
cerations was reported. Chronic c.xperiments (203) 
using tliis material orally in rats have revealed that 
the overall toxicity of this resin, for rats, was neg- 
ligible. ■ 

■ n. Neurogenic Factors 

Since the early writings of Rokitansky (174) and 
his school who hypothesized that ulcerations of stom- 
ach and duodenum might he caused by “morbid condi- 
tions” of the vagus, extensive investigation on the 
neurogenic origin of peptic ulcer has followed. TIiis 
Ins in general, followed two lines; ( 1 ) experiment 
on ’the brain and ( 2 ) experiments on the peripheral 

nerves. 

The cranio-sacral and thoracic-lumbar systems which 
innervate the stomach and duodenum, have an aiitagon- 
istic visceral effect. A number of reports have been . ■ 
made on experiments performed on the h™n. A 
eTrlv as 1845, Schiff (193) found that unilateml 
lesions involving, the optic thalamus mid . 

ral nedunclcs in rabbits and dogs often produced g 

perforation,. These fmcling, were con- 
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firmed by a number of early investigators, as Claude 
Bernard, Brown-Sequard and Epstein. Punctures in 
tbe hypothalamic region (29) have produced gastric 
ulcers. Keller, Hare and D’ Amour (121) produced 
acute lesions of the gastro-intestinal tract by pro- 
ducing intraventricular hemorrhage or .by section of 
the brain at tbe level of the chiasm. Hoff and Sheehan 
(103) produced multiple hemorrhagic erosions of the 
mucosa of the stomach by lesions involving the tuberal 
area in monkeys. This was confirmed by Keller and 
D’Amour (120) and the}- showed, in addition, that 
the occurrence of hemorrhage into the mucosa was 
not prevented b)' section of the vagus fibres, and 
that ulceration was not prevented if the sympathetic 
fibres were removed. Watts and Fulton (224) found 
that gastric and duodenal ulcerations in monkeys were 
produced as a result of extensive hypothalamic damage. 
They explained these lesions as being principally due 
to ischemia of the mucosa brought about by the vaso- 
constrictor fibres. 

Beattie (13) stimulated animals directly in the region 
of the tubercle centres and obtained increased peristalsis 
and secretion, and if tbe stimulation was long-continued, 
hemorrhagic erosions in tbe mucous membrane near 
the lesser cun-ature were obtained. After vagal sec- 
tion, these effects were not procured. The question, 
however, whether' the secondary peptic ulcers have 
been due to parasympathetic (vagal) stimulation or 
symjiathetic paralysis is, at present, not clear, but 
awaits more precise information. 

Cushing (40) injected various drugs intra-ventricu- 
larl)" in man, with very interesting results. Pituitrin 
(surgical) caused prompt acceleration of motility, 
retrograde peristalsis, with vomiting. These effects 
were checked by atropine. Pilocarpine (2 mgm.) caused 
prompt activation of motility, spasm of pylorus, retro- 
grade peristalsis with vomiting, also perspiration, cu- 
taneous flush, and fall in temperature. These reac- 
tions were checked by atropine. These two produced 
their effects by assumption of the stimulation of a center 
for parasympathetic discharge. On the other hand, 
adrenalin injected intramuscularly produced an almost 
immediate cessation of all visible movements for twen- 
ty minutes or longer. Pituitrin (surgical) produced 
a similar effect and cutaneous pallor; and pilocarpine 
(12 mgm.) produced a definite diminution of mo- 
tility with moderate sweating. A series of cases of 
gastric perforations following cerebellar operations 
were presented by Cushing, which he believed were 
due to irritative effects on vagal centers; the action 
was due to spasmodic contraction of the stomach mus- 
culature and probably supplemented by accompanying 
local spasms of the terminal blood vessels with small 
areas of ischemia or hemorrhagic infarction. Tede- 
schi (215) found gastric lesions in 7% of rats sub- 
mitted to bead trauma. A correlation was observed 
between the severit)- of the trauma, tbe cerebral damage 
and the occurrence of gastric alterations which showed 
a tendency to prompt and complete healing in the 
surviring rats. 

]\Iany contradictions have appeared with results 


of peripheral lesions. Dalla Vedo\-a (41) and Durante 
(58) operated on the .splanchnic nerves and produced 
gastric lesions, and Mann (133) and Ivy (108) pro- 
duced ulcers following removal of the adrenals. Du- 
rante, ex-tending the work of Vedova, showed that 
resecting tbe greater splanchnic nerv-es resulted in 
slight transient changes in the stomach, but section 
of the median splanchnic nerve, w-bich stimulated the 
secretion of adrenalin, produced hemorrhagic and 
spastic lesions. Tbe hemorrhagic lesion, due to small 
injurv- of a blood ve.ssel, resulted in an acute ulcer 
which healed by a scar, while tbe spastic lesion, due 
to a spasm of a blood vessel, became the starting 
point of a chronic peptic ulcer. Observ-ations on supra- 
renalectomized animals revealed petechial hemorrhages 
and erosions of the gastric and duodenal mucous mem- 
branes with ulcers occurring less frequently. 

Gundelfinger (88) after extirpation of tbe coeliac 
ganglion, produced gastric lesions. Dalla Vedova (41) 
bad observed erosions and hemorrhagic lesions in an 
earlier report. Latzel (127) and others have reported 
failure to produce them after extirpation of the coeliac 
ganglion. Beazell and Ivy (16) observ-cd that chronic 
gastric ulcers followed bilateral vagotomy in the 
rabbit, and less frequently in the dog, when these 
were fed on a rough diet. 

\mrialjlc results following vTigus section hav-e been 
reported by a number of writers, some reporting ul- 
cerations and others none. Ivy ( 108) has shown that 
dogs dying immediately after section of the vagi and 
splanchnics not infrequently showed petechial hemor- 
rhages of tbe pyloric and duodenal mucous membranes ; 
but in dogs dying or killed from one week to four 
months after double vagotomy, splanchnectomy with 
extirpation of the coeliac ganglion, no gastric or 
duodenal lesions were found. 

Peripheral stimulation of the v-agus has produced 
gastric ulcers in experimental animals. Keppich (122) 
produced gastric ulcers in rabbits by electrical stimu- 
lation of the vagi. Stahnke (208) stimulated the 
vagi in dogs near the cardia by placing the electrodes 
in the lumen of tbe lower esophagus, with resultant hy- 
pcrmotility, pylorospasm, and chronic gastritis, and 
ultimately erosions. 

Vagal stimulation causes increase in secretion and 
motility, whereas sympathetic stimulation gives the 
reverse effect. Vagal paralysis diminishes secretion 
and motilitj'. However, gastric aciditv' may return in 
months or years after bilateral vagotomy. Sympathetic 
paralysis increases secretion and motility by releasing 
the check of the vagus. 

In e.xperiments performed on rabbits, -Aschoff (4) 
reported that ulcers produced by branding healed 
more slowly - when atropine was given. In a second 
series of experiments, be found that vagus section 
also exhibited a restraining influence on the healing 
of ulcers. He believed the loss of tone and decrease 
in contractility contributed to the diminution of the 
healing tendency. 
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study by Westphall and Kiiktick 
(^26) the stomach of tlie dog was slit open and the 
distal end of the cut vagus electrically stimulated. 
After stimulating for a few minutes, there was an 
increase in the gastric folds and activity. After 
half an hour of stimulation, there was a hyperemia 
of the mucosa. j\ficroscopicaIly there was seen early 
an incrca.se of secretion and cells, and later small 
hemorrhages in the corpus due to edema and destruc- 
tion of the epithelium producing an erosion. In the 
antrum, erosions that are deep develop, which are 
different in character from those of the corpus. In 
another group of animals, tlie stomach was examined 
during intravenous adrciralin injections. The mu- 
cosal folds .became smaller and anemic; after a few 
minutes a hyperemia of the corpus with fine point 
edema of the surface developed. 

Driigstedt (47) has pointed out that in the com- 
pletely isolated stomach in which the vagus innerva- 
tion remained intact, ulcerations occurred in the 
great majority. On the other hand, in the same prep- 
aration after vagus section, no ulcers were found. 

In three groups of dogs studied by Berg (19, 20) 
frequent injections of pitressin were given, one group 
having had a previous bilateral vagus section, and a 
second group a bilateral sympathectonn’. Lesions of 
the .stomach were obtained in a greater number, 
of cases, and were more extensive, in the vagotomized 
than ill the normals. In the sympathectomized animals 
no gastric lesions were seen. These findings were 
correlated with the greater severity of the reaction 
observed following the injection of pitressin' in the 
vagotomized and normal groups as compared with the 
sympathectomized animals. 

. In the: Shay rat, Shay et al. (200) have reported 
that atropine will prevent ulcerations which other- 
wise uniformly appear. It has been shown more re- 
cently .(96) . that .bilateral transabdominal section 
of the vagus nerv'es will also prevent ulcer formation 
in the Shay, rat. Bilateral vagotomy (16) supra- and 
infra-diaphragmatic, with and without gastro-jejuno- 
sfoniy failed to protect against ulcer or erosion (gjis- 
tric and/or duodenal) produced by chronic histamine 
action in the dog, cat and rabbit. 

Ill, Infection 

• " Infection " has commanded the interest of many , 
workers in the pathogenesis of ulcers. Lebert (1857) 
.(228) ■ injected pus intravenously into animals with 
resulting pyemia and acute gastric ulcers. A number 
of the early investigators injected various organisms 
intravenously with "i-ariable results, though many re- 
ported the production of acute gastric erosions. In 
general, the experiments followed two routes of ad- 
ministration; (1) oral ingestion and (2) intravenous 
injection of bacteria. Tiirck (216, 217) reported ulcers 
in dogs after feeding B. Coli. communis obtained 
from the ieces of an ulcer patient. Singer (205) pro- 
duced lesions in the pre-stomach of rats hy feeding 
it 'diet of bread and rat feces. Rosenow (177, 179) 
could not demonstrate the formation of ulcers after 
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me ora administration of streptococcic strains which 
he nsec to produce lesions by intravenous injection. 

^ ^'"^ve applied streptococci lo- 

cally without the production of ulcers. 


• Wore constant results have followed the injection 
of organisms into the blood stream Steinhartei 
(212) reported acute gastric and duodenal ulcers fol- ' 
lowing intravenous injections of a staphylococcus iso- 
lated from an acutely inflamed appendix. Hoffman 
(104) injected a culture of a coma shaped hacilhis 
obtained from the gastric contents in a case of ulcer , 
and obtained lesions of the stomach and duodenum 
in guinea pigs on intraperitoncal injection. CcIIef/ 
and Tballrimer (32) obtained a hemolytic streptococ- 
cus from gastric ulcers which, on intravenous in- 
jection, resulted in gastric lesions in a small percent- 
age of rabbits (15%); however, when this was in- 
jected into a branch of the gastric artery, lesions were 
observed in 75% of the cases.' Haden and Bohan (91) 
isolated a streptococcus from ulcer cases which, on 
intravenous injection into rabbits produced acute 
lesions in half the animals. Rosenow (176, 177, 178 
179) has conducted extensive experiments along the.se 
lines. He has isolated strains of streptococci from 
foci of infection in tonsils, or from Uie ulcers them- 
selves, with w'hich, on intravenous injection, he has pro- 
duced ulcers in animals. Ivy (110) has injected strepto- 
cocci intravenously without being able to duplicate these 
results. Gerdinc and Helmolz (79) isolated a strepto- 
coccus viritlans from a duodenal nicer of an infant 
which, on injection into rabbits and dogs, localized 
in the pyloric end of the stomach and there produced 
hemorrhage and ulcers. Haden (90) Nickel and 
Hufford (164), with others, have confirmed the 
results of Rosenow. 


■ In an experiment on a group of dogs who had 
received extensive third degree biirn.s, Hartman (99) 
reported that all the animals showed positive blood 
cultures, and 78% developed acute duodenal .ulcers. 
In a group that were treated with penicillin, the 
incidence of duodenal ulcerations was reduced from 
78% to 23%. This occurred in spite of the fact that 
penicillin inhibits the growth of onU' certain types 
of bacteria and, secondly, relatively small and in- 
frequent daily doses of penicillin were used. Ac- 
cording to Hartman, the experimental data would 
appear to indicate that the local and resulting systemic 
infection produced in these dogs with burns was 
of" major ctiologicaL importance in the total patho- 
genesis of acute duodenal ulcers. 


'IV. Mechanical Factors 

mong the methods, whidi have been studied ex- 
(velv that' mav cause or promote the cbronicity 
peptic ulcers have been those involving extensive 
haiiical trauma and chemical trauma. Such lac- 
as foreign bodies, roughage, operative wounds 
uical irritants and the part played by the mow 
cities, i. e. those involving spasm, hypemiotilit, 
atoiiia have been given special emphasis. 
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])iilsive force, or those activities causing stagna- 
tion. Bolton ( 25 ) produced acute ulcers in the stomach 
of cats by partially obstructing the pylorus. Friedman 
and l-Jainburger (73) partially obstructed the pylorus 
and injected silver nitrate in the submucosa to pro- 
duce ulcerations, 'j'hey found that it was in those 
cases in which the motility was most impaired and 
the hyperacidity most pronounced, that the chronicity 
of the ulcers was most pronounced. Slocomb f206') 
caused a partial obstruction of the duodenum of 
dogs and sulxsetjucntly observed inflammatory' changes 
and multiple ulcerations. Dragstedt (48) observed 
that' interference with cither gastric evacuation or 
regurgitation can produce .stagnation, hyperacidity 
and, finally, jieptic ulcer. Morton (155) produced duo- 
denitis by' encircling the jiy'lorus with a constricting 
band of jejunal muscle. .Shay ct al. (200) observed 
the uniform production of gastric ulcerations follow- 
ing jiyloric ligation. The lesions were most marked 
in the rumen and develojierl in seven to nine hours 
after ligation in starved rats. The authors obsen-cd 
that atropine, given subcutaneously' in proper dosages, 
will inhibit gastric secretion in rats for many hours, 
and so jirevent the gastric ulceration which follows 
ligation. In atrojiinized animals, the gastric installa- 
tion of rat or human gastric juice as well as arti- 
ficial acid-pepsin mi.xture readily jirodtices the same 
type, of ulceration which results fri,im the routine 
e.xperimental procedure of ligation. 

Shay et al. (201 ) and others have used the Shay 
rat to evaluate various antacid and antipeiitic agents. 
They have found tiiat tiie greatest protection was 
afforded by colloidal aluminum hydroxide and sodium 
dodecyl sulfate. The combination of the two was 
better than either one singly. Xe.xt, in order of de- 
creasing efficiency', were sodium aluminum silicate, 
magnesium o.xide, dibasic aluminum amino-acetate 
in mcthocel, sodium bicarbonate aufl saline. The 
authors believe that the most imjiortant factor in 
the formation of ulcers in experimental rats was 
the actual peptic power (“peptic activity") of the 
unaltered gastric contents. 

The Shay rat has been used to test various anti- 
ulcer factors in, urine (169, 228). (see section on 
gastric acidity) which have been found to inhibit 
ulceration. 

Driver and his co-workers (54, 55. 56. 57) (sec 
section on ga.stric acidity) have studied the effect 
of hydrostatic pressure and various enzymes on the 
production of ulcers. 

In Mann-Williamson dogs the effect of varying 
the ])ropuisi\e force on the rate of fonnation and 
size of the ulcers has been studied by Mann and 
Bollman (135), IMcCann (142) and others. It has 
been pointed out (135) that the ulcers normally form 
one to two centimeters distal to the point of exit of 
the g.aslric contents and in the area where the material 
.strikes first and with the greatest fora*. .Ntter the 
ulcer forms, if the jejunal segment leaving the stomach 
is made to continue in the same direction as the py- 
lorus for sever.al inches and then to bend sharply. 


the first ulcer, relieved from major mechanical tratnna, 
heals; while the second ulcer will form at tlie intes- 
tinal bend. Restriction of the opening between the 
stomach and the inte.stinc to produce a nozzle etlcct 
causes the ulcer to devcloj) and perforate more rapi^ily . 
On the other hand, if ti'.e piropulsive force of tiie 
•Stomach is decreased by .surgio'illy producing an b.uttr- 
glass defect in the pre-pyloric region, the rate of 
formation is decreased. 

• 2, .Mechanical 'rrauma. While trauma to the di- 

gestive tract is not e.ssential to the formation of ulcer, 
ill many case.s it appears to be a contributing factor 
and, occasionally, even a major factor in tb.e de*.elnp- 
ment and maintenance of ulcer. It has bec-n pointed 
out by a number of investigators that trauma re- 
sulting from tiie .scrajiiiig of material along tile gtistric 
pathw.'iy tends to explain the incidenre of uUer in 
i.at region. Aschoff (4) has shown that ulcers ex- 
perimentally jirodnced hy hratifliiig heal more slowly 
on the gastric pathway tlian in other ]>arts of the 
stomach. Tiie ulcers come into contact with gn.siric 
juice for a lon.ger period of time and are injured 
more mechanically hy tiie stomach contents. .Morton 
(153, 154) cxci.sed pieces of nuicosa from the Ic.^scr 
and greater curvatures of the stomach of dog? after 
a duodenal drainage opeivition, ami found that tlie 
ulcers healed more slowly on the lesser cur'cature. 
Me also transplanted jejunal patches with -an intact 
circulation into different are.'is in the gastric wall 
of dogs on which dnotlenal drainage had lieen per- 
lornied. Of four jejunal ulcerations in a series of thir- 
teen cases, three <k\ eloped in the lesser curvature 
and one elsewhere in the stomach, thus suggcstiii.g the 
greater activity of the destructive forces on the lesser 
curvature. In dogs on whom an Fck fistula had been 
made, Bollman and Mann (22) olj-ervcd tbal in a 
considerable percentage of tiie <!ogs, acute perforated 
ulcers of the duodenum dcvelfjpcd while they ».verc 
fed coarse food containing much cellulose. When the 
coarse foods were replaced by a soft or liquid diet, 
the occurrence of ulcers decrca.scd. Tiiese obserw.- 
tibns jircsent control evidence that with a (lartiai de- 
ficiency ( (inalitative or quantitative) of bile in tiie 
duodenum, the i>rescncc or abNcnce of coarse cidiu- 
losc food was an important factor in determining the 
frequency of the formation of nlrers in the duodenum. 
Mann and Bollman ( 134, 135) have ol'served tha* 
cx])crimcntal ulcers produced hy toxic factor.? were 
almost always in the ixithway of the outflow of gastric 
contents, and they also emjihnsizcd the character of 
tlic food. In acute ulcers {irwluccd hy excision or 
hy injection of 5^r silver nitmte solution. Ivy ( 107 ( 
found that manifuilatioii — by massagitig the brsion.? 
with bread crumb.s. i'uigcrs. or cotton — dcliyed tim 
healing of the ulcers two .and three fold. Fatiley .and 
Ivy (63, 64) in further studies on the infin<‘ncc of 
<Hct, found that foods th.at contained niucb. roughage 
iklaycd healing, while bland tliets tended to have 
tbe opposite clTcci, which suggested their use i'u 
jirevention and treatment of ulcers, 

Ulcers were produced in prematurely v.e.aned c.a:vc'S. 
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rough cellulose foods were not only factors in the 
produrtion of ulcers, but might also cause perforations 
m post-operative jejunal ulcers. 

V. Circulatory Factors 

Virchow (229) first called attention to the possi- 
ble relationship of local circulatory disturbances and 
peptic ulcer. He visualized the occurrence of hemor- 
rhagic necrosis of the mucosa preceding ulceration, 
due to vascular ischemia — the result of vascular 
. disease, particularly embolic occlusion. Cohnheim (37), 
reviewing; the early literature, pointed out other hy- 
potheses involving vascular phenomena, such as ar- 
terial spasm, impairnient of venous outflow, mechanical 
hyperemia as a result of severe muscular contrac- 
tions, and local hemorrhage, as a basis for ulceration. 

Embolic experiments. A great variety of substances 
. have been injected by various routes, with the pro- 
duction of acute ulcerations of the stomach. Paniim 
(167) injected an emulsion of , wax into the central 
end of the femoral artery of the dog, with the forma- 
tion of acute gastric ulcerations and infarcts within 
a twenty-four hour period. Cohnheim (37) injected 
a lead chromate suspension into the gastric branches 
of the splenic artery, producing sharply circumscribed 
ulcers which . healed in three weeks. Payr (170) and 
.Grossi (84) produced acute ulcerations by means of 
retrograde emboli by injecting a bismuth subgallate 
solution into the gastric veins of dogs. Bolton (26) 
quoted various experimentors who reported incon- 
sistent results with embolic experiments. Ivy . (107, 
108, 109) injected a number of substances into the 
, gastro-epiploic vessels with variable results. Wilkie 
(229) injected ■ solid particles of sterile oil into an 
omental vein with impaction in the smaller venous 
branches, resulting in gastric infarctions and acute 
ulcerations. At the same time, associated infarcts of 
the liver and spleen were observed. 

The problem of acute ulceration following fractur^, 
to bones was investigated by Wanganstecn and his 
co-workers (144, 145) (see section on histamine). 

A series of experiments was designed to test the 
three possible explanations proposed for the occur- 
rence of ulcers following fractures or curettement; 
(1) histamine effect from the fracture site with the 
stimulation of gastric secretion, (2) fat embolism, 
(3) a combination of these two factors. To test the 
influence of fat embolism on ulcer production, fat 
was injected intravenousi}' in rabbits, cats, dogs and 
guinea pigs. In rabbits, the injection of fat alone re- 
sulted in no ulcerations ; but combined with histamine 
in wax injections, ulcerations were produced in all 
cases. This is significant in that rabbits are normally 
resistant to ulceration by histamine injections alone. 
Following single intravenous injections of fat, acute 
erosions or, ulcerations were observed in a number 
of other animals. The fat was identified as plugging 
the arterioles in various tissues of the body. It was 
found that fat injected intravenously and fractures 
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do not stimulate or augment gastric 
with isolated gastric pouches. 

In another series of experiments it was found (9) 
that par lal obstruction to venous outflow increas»s 
the weight of the stomach of rabbits and dogs, with 
a resulting edema of the entire gastric ivall, especially ' 
that ot the mucosa and submucosa. Histamine ulcers . 
were more readily induced in these animals than in 
normals. 

Earlier experimentors had found that interference 
with the portal circulation , alone has been associated 
with the development of ulcer. Mueller in 1860 (156) 
reported that the sudden occlusion of the portal vein • 
was associated with the development of hemorrhages 
and acute erosions, located chiefly in the cardiac end 
of the stomach. In addition to other changes, Giinder- 
mann (89) observed hemorrhages and acute erosions 
in the stomach and duodenum following portal liga- 
tion ; while BoIIman and Mann (22) reported per- 
forating duodenal ulcers in dogs with Eck fistulas . 
fed coarse kernel foods. Baronofsky and Wangan- 
stech (12) hav'e observed that the administration of 
nitroglycerine in beeswax accelerated the formation 
of the histamine induced ulcer. The action of the nitro- 
glycerine is attributed to its venous pooling property 
which coupled with normal arteriolar reflex contractile 
responses leads, after prolonged administration to 
resultant areas of impaired circulation in the mucous 
membrane of the esophagus, stomach and duodenum. 
As a result, the resistance of these areas to acid- 
peptic digestion is lowered and ulcers follow. 

The ’injection of a number of drugs causing either 
spasm, local stasis or both — whether or not as- 
sociated with the formation of ulcers — has been 
studied b\' a number of investigators. Westphal (227) 
injected large doses of pilocarpine subcutaneously, 
with and without physostigmine, into rabbits with the 
formation of acute erosions and ulcers. These ho 
considered to be the result of spastic muscular con- 
traction due to extreme vagal irritation. Viewing 
the exposed stomach of the rabbit, he observed long- 
continued .spasmodically increased peristalsis, follovved 
by cyanosis, pallor, and the appearance of whitish 
specks. These anemic foci he believ^ed to be the start- 
ing points of the ulcers or erosions. His experiments 
with dogs, cats and guinea pigs were not so success- 
ful. Friedman (72) injected epinephrine repeatedly 
{or a period of one to two weeks with the production 
of duodenal ulcerations. He noted that after the 
injection of pilocarpine, most of the lesions were in 
the stomach. Underhill and Freiheit (218), observing ^ 
the exposed gastric mucosa of rabbits after injecting 
pilocarpine and epinephrine, concluded that the lesions 
depended on cyanosis of the stomach and localized 
areas of anemia, on which the gastric contents exerted 
a destructive action. 

Dodds (44) has reported ulcerations in rabbits, , 
cats, monkeys, guinea pigs,' rats and mice , 

injections of an acetone picric acid e.xtract of t 
posterior lobe of the pituitary. Hcdzel (162, 16dL 
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and Berg (19, 20) have reported gastric ulcerations 
following repeated intravenous injections of pitressin; 
and Metz and I^ickcy (148, 149, 150) have re- 
ported fundal lesions of the stomach following in- 
jections of ])ituitrin. It was observed that following 
the intravenous injection of posterior pituitary ex- 
tract, a marked spasm of the mucosal vessels occurred, 
which v.-as followed h)- bleeding in scattered areas, 
together with superficial erosions and edema. In ad- 
dition, following a short period of atony, severe 
muscular contractions took place. It was concluded 
that these small ischemic or necrotic mucosal areas 
are digested by the gastric juices, and superficial 
ulcerations may occur. With repeated injections, the 
occurrence of ulcers in a certain proportion of the 
animals follows. Nedzcl (163) reported seasonal vari- 
ations in the frequency of ulceration, with a higher 
percentage occurring in winter and spring. The in- 
fluence of sectioning the sympathetic and vagus 
nerves on the reaction to pitressin (betahypophamine) 
was noted by Berg (19, 20) (see neurogenic section). 

The jiroduction of ulcer by chronic vaso-motor 
arterial .spasm was studied in a series of experiments 
by Baronofsky and Wangansteen (11). Rabbits were 
given daily intramuscular injections of epinephrine 
and histamine in beeswax. In all the animals, ulcera- 
tions or erosions occurred, in contradistinction to the 
rabbits given histamine alone in which none were seen. 
In another series, cpineplirine in bce.swax alone pro- 
duced both gastric and duodenal lesions. Repeated 
te.sts with adrenalin in aqueous form failed to reveal 
any definite stimulation of gastric secretion in Hcidcn- 
heim and Pavlov pouch dogs. Similar lesions to the 
above were seen following injections of pitressin in 
Iieeswax. The depressant action of pitressin on gastric 
secretion was verified on Heidcnhcim and Pavlov 
pouch dogs. It was concluded tiiat local spasm invoked 
by epinephrine and pitressin produce loc.al areas of 
iscliemia, which then become susceptible to the di- 
gestive action of the gastric juice. 

In a study of ulcers produced experimentally by 
caffein, it was observed by Roth and Ivy (183) that 
in addition to the stimulation of acid and pepsin se- 
cretion by caffein, it produces hyperemia of the gastric 
mucosa, which is followed by cyanosis. It was postu- 
lated that the \ascular stasis interferes with cellular 
nutrition and decreases the ability of the mucosa to 
resist injury by tlie acid pepsin. 

Mktarolic and Endocrine Factors 

Ulcerations of the gastric or duodenal mucosa have 
been associated with what have been called metabolic 
disturbances — so tcntied either for lack of more 
clearly defined criteria, or because the mechanism 
of action is unknown. Tiiis category' embraces a 
wide \Ariety of e.xpcrimcntal procedures. 

.■\ number of chemical and physical agents have 
been injected directly into the stomach wall. Ivy 
(107). Friedman and Hamburger (731, Dragstedt 
atul k'aughan (46. 53) and others have injected 
silver nitrate into the subnuicosa. with the formation 


of ulccr.s. Friedman and Hamliurger. and lltsgh- 0 !i 
(106) found that ulcers tended to !>o,:o:ne dironic 
when associated with delayed emptying ct the siom-.d!. 
Dragstedt and Vaughan (53) found that tb.e Itsiovis 
tended to become chronic when loops of non-tJriorlj- 
ahlc suture material were imbedded in the gastric 
wall at the points of injury, 

.'\ great many substances have -been aduuniftcred 
systcmically. Bolton (26) reviewed the work of .some 
of the early investigators, who used variotss cotnjvonnds 
of mercury and arsenious acid. Biologic products 
which produce gastric tilccraiion.s have Uecn studied 
extensively. Bolton (26) produced what he termed a 
gastrotoxic serum by mjccling a suspension of gastric 
•mucosa from a guinea pig into the jx'ritonca! cavity 
of a rabbit. After repeated injections ssifhcient to 
build up an immunity in the rabbit, an injection of 
the rabbit's immune serum into the guinea pig intra- 
peritoncally caused death .associated with gastric til- 
cerations. Injection of this toxin dirt'ctly into tise 
gastric mucosa also caused ulccratioti. Icuze! fi27) 
injected sterilized gastric juice of guinea ]»igs sub- 
cutancotisly into oilier animals, causing anapbybxis 
and gastric ulcerations. Rosenau and .-Xndersnn (175) 
observed that diphtheria toxin, wljcn injected sub- 
cutaneou.sly into guinea pigs, caused hemorriiagcs rmd 
necrotic aren.s in the pyloric end of the gastric muiFxn. 
These Ic.sions were found in 66''( of tiie animals. 
If the to.xin was neutralized liy antitoxin, no lesion*- 
appeared. In addition to nlccrntiotis following the 
use of diphtheria toxin, an a.ss.ociate<I suprarenal 
ge.stion and fileural effusion were seen. Such effects 
were not obtained following the injection of tctrmtts 
toxin. 

Shapiro and Ivy (197) reported tlte production 
of acute gastric ulcers in the fundus and pylorus of 
dogs ami ralibits on tiic basi.s of local nnajihylaxis to 
specific antigens. The sctju.cncc of observed event ,s 
in the devclojuncnt of the .acute lesions w.as: first, tlie 
development of passive, hyperemia, edetna. then central 
induration and necrosis. 

Burns. Numerous invest igator.s have studied the 
a.ssocintiott of sttperficinl Jiurn.s. prcnhiced in a variety 
of ways, and the development of gastric nttd dtuvlenal 
ulcerations. Tb.c c.xjdanation of the mmlc of origlri 
of thc.sc peptic ulcers has not been clearly fontutiated. 
I'our mechanisms have been jto.ciul.atcti for th.e dc- 
velo])mcnt; (1) toxic, (2) infection. (3) gastric stimu- 
lation, and (4) a combina.tion of these factors. 
Ncchelc.s and Olson (161) studied gastric secretion 
in dogs with isolated gas* reel omizci! .^tonrr.dis, follow- 
itig torch burns to the hind icg.= of the animals. They 
found that such burns au.gmented g.astric secrctic-n it 
infusions of fluid were given simult.aneoudy. On the 
other hand, contradictory results were reported by 
Hartman (98) who found th.at loth, th.e free hy- 
dnxrhloric .acid an.d the total acidity were reduced 
following bums. In another series. ILartman i'99) 
observed that where th.e incidence of intmti*'.:; wa' 
rcducccl. there was :i markcfl redu-ru'-in in th.e fre- 
quency of ulcer. Fricsen and Wan.g-n stern (76) 
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guinea pigs wlio had received daily implantations of 
caffein in a beeswax mixture. Studying the factors 
involved in the pathogenesis of caffein induced ulcers, 
Poth and Ivy (18.3. 184, 185) reported that in addi- 
tion to stimulating acid and pepsin secretion by direct 
action on the parietal cells, caffein produces hyperemia 
of the gastric ihiicosa, which is followed by cyanosis. 
Speculating on the probable meebanism of ulcer 
formation in cats, the authors point to the proteolytic 
action of the acid pepsin secretion upon a gastric 
mucosa rendered more susceptible to the ulcerative 
process b}' the vascular and “toxic” cellular changes 
induced by caffein. In addition to these effects, there 
may or m.ay not be a neurogenic factor, by virtue of 
the excitatory action of caffein upon the centra! 
nervous system. 

In an intc.rc.sting study by Giddings, Wynn and 
Haldi (80) the authors reported that caffein given 
by mouth or intramuscularlj' in amounts less than those 
which arc fatal (75 mgm. per kilogram) produced 
no gastric lesions in cats. Caffein given in doses large 
enough to kill the animals may produce gastric erosions 
and ulcerations. They found ulcerations in three of 
four animals that died following the admini.stration 
of toxic do.ses of caffein. In a series of 34 albino 
cats 75 mgm. of caffein per kilogram body weight, 
by .stomach tube and over a period of from eight to 
20 weeks, only three animals developed alterations on 
microscopic examination. They concluded, therefore, 
that coffee or caffein containing beverages play no 
part in the pathogenesis of peptic ulcers in humans, 

Roth and Ivy (185) have taken issue with the 
findings of Giddings cl al. They point out that toxicity 
depends not only on the absolute dose of a drug, 
but also on the route of administration and rate of 
absorption; and they contend that one is not justified 
in comparing directly the toxicity of doses when a 
drug is given in a rapidly absorbed and administered 
route, to when the drug is given in a different ve- 
hicle (beeswax) which slowly releases it for ab- 
sorption. 

VH. Nutritional Factors 

Peptic ulcerations have resulted from the restric- 
tion of one or more dietary factors; and numerous 
experiments have been carried out to study the in- 
fluence of starvation, deficiencies of proteins, vitamins, 
minerals, and unknown dietary factors, cither singly 
or in various combinations. 

Singer (191.3) (205) observed epithelial hyper- 
plasia and ulcerations of the forcstomach in an ex- 
periment in which rats were fed bread and wood 
shavings. Hoelzcl and DaCosta (lOI, 102) pro- 
duced ulcerations in both the forcstomach and glandu- 
lar portion in rats and mice, when the animals were fed 
protein deficient diets and when they were fasted 
every other day. Matzner et al. (140. 141) ascribed 
the. development of gastric lesions in rats fed low 
protein diets to the lack of protection from the pro- 
teolytic action of gastric juice. They found that more 
-extensive lesions were produced when pepsin and 


hydrochloric acid were, given together than wlu-n 
each was given alone, and felt that the high protein 
diets containing gelatin, casein and elastin afforded 
a measure of protection against the proteolytic action; 
of gastric juice. 

It wa.s observed by Faiiley .and Ivy {(A) that 
dogs operated upon develop lesiftns more rcadilv 
on a restricted than on a full diet. F.vcn sudi lesions 
;ls developed tended to hc.al if arleqn.-ite diet was 
again furnished. Brunschwig and Kasnnr^sc!! i27) 
observ'ccl that deprivation of food or marked reduc- 
tion of adequate stock diets resulted in acute gastric 
hemorrhages which were not due to inadequate vitamin 
K. When ;i variety of inadequate diets wore fed rats, 
resulting in m.alrmtrition, ulcero-papillotnas ar.d papil- 
lomas developed in tiie stomach of the animals. Tlie 
authors believe these Icsioms developed ns a result of 
a certain degree of malnutrition, possiliiy the rosidl 
of a deficiency of some as yet unidentified vitamin. 
I’ure protein (casein) diets appeared to avoid the 
development of the lesions, a.s did pure brewer's 
yeast. Chen (34) observed th.at agar-, agar ata! ghi- 
cosc affttrded considerable protection again^t tin* 
formation of gastric lesions in starved rats, and 
questioned tlie imjiortnncc of nutrition, a! deficiency 
in the development of the lesions. 

In a number of controlled experiment.s carried out 
by Sharpless (198), who used various deficienev 
diets and dietary supplements, it was shnun th.at .de- 
ficiency of cystine, riiioflavin, pyridoxin, or choline 
induced liyperplasia and ulceration of the forestomach 
epithelium in rats. Sodium tanrocliolate or pepsin and 
hydrochloric acicl increased the number and severity 
of the lesions in animal.s fed poor diets, but auiscd no 
macroscopic changes in rats led stock diets, rdinit.a- 
tion of intake of tlie stock diet caused no va'sibtc gas- 
tric lesions. In addition to lowering the rc.sist.ance of 
the epithelium to irritation, the dietary deficienev- mriv 
also provade an ojijwrtnnity for prolonged contact be- 
tvvccu local cbcmical irritants and the epithelium. The 
action of the protective factors is inicrdcpcntlcm so 
that a deficiency of one may prevent effcctiv'c actioti 
by the others. It was postukated by the author that 
the mechanism of the formation of gastric le.sions w.-is 
die irritation of an ahnonnally sensitive cpitt’.elinm 
by hair, hard food particles, pepsin and bydrocbloric 
acid, or bile. 

Li and Freeman (130) found that 47(i of 32 
dogs on protein deficient diets showed peptic u’ccr.s 
when morilnmd. The minimum time re(p;irf.-<! to <lc- 
vekip ulcers was twelv'c weck.s. 'Fhc Icsior.s were 
either single or multiple and vvere kstated citlier on 
the gastric or duodenal .'■idc of the pyloric sjdnnctcr. 
The protein deficictil diets were pr.'icticallv free of 
jirotciu except tor tlnii contain.ed in ye.'.-t, which made 
up of each diet. It was fotmd that i-over dietary fa* 
•content .and the addition of bile s.'dts sec-med t*) fr.vor 
ulcer formation. Tin; incidence of r.lcer. fnrt'nennorc. 
could not l>e correlated witli the survi-.,?.! !v-rii>-l. io.-- 
jxatic dye clearance, .‘^ernrn p*'<ospb.'ua<c or liver lijsid'. 
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fx<an>iv«'!y !!) iSu' and from irj.-inifiwi 

<tr •.rarva(i«?i. Mutii fr’iujts difiVr ynv.-ly nntl mi- 
cri,srnin«t!!v' ; huua vcr. h prr'rm tn Ixaih 

hrit!- itjorv (nofiiva i,( thr fundijn than in 

?iH- itntnisn 'rUf ftsudic iadotn an- pr.^lnc^,! J,y 

'■Sion |irrifHS< us aturvaiiun idvo tu funr d.-m) or 
t.'V a (hiassstsi (itfKSs ut ditt (or one oi'nish. 'fhr ntiSrid 
m-f [irrxlmxd hy a tfdfhitn ihV*. 

i<y !5!r;t!is of uulia ink is <lrj»un>{fa!t(J 

ih.'i! tia- dltrcti-iUT’ ii? !i:r iilrCfliti;; of jli.; 

;mira! at. cotuj.arci! to sii.,; ftindai Irdon.. wm- (Inc 
to ..I'vrral facSo!-;; ({) tpa-alcr v;i<r5ik?rily of f^ii-Kt-'iI 
nnsof'.Tl of ;hv <,a'aa‘ rsrr (2) tftr '.sitorju- 

(hrlird capilJarioi rord vrti!)*!.' a) the lioins; 

o! Uu* SiiiidsiN arr \'.:<k'r than tuti'ar it) tUr asitrnttt, 
a(!»i f d s M'.ilittr; oh of thi* nif'tnrtd vi-.o-K hv 
Shrottih' tiiorr a}'! u> rrcnn in sUr r.nttal U-'ioio. dnr 
Jo the <>f ;»tt itiSlniiiiMStijy mtctioi). 'I'htt 

of n^'t'oTjitr aui! or \i5:i!tS!!i K ‘lid rot 
jir'cu.':!} hlcrditti.; (tons uttlit-r 

A rstul iloftyit PapjH’nlitiiti* 

cr aiid f^nrii.norr i UA) rjl'-a tard Jc‘!o:m ici Sa'k 
of. rat." fed a rirkt'j.s pTo.lm'hi;; divt i>i*.v tn viSnsniii 
A, ft-U that thr If.kitttv vr<r<‘ thi,* rotil! of fonic 
itttr'.ihiii! faesnr and in'.-<-h;!tsiwi( tranma, Wolktcli 
.’Slid ffotiv (,*30) fottnd Hmt vit.-mnn A w:ii c.^wtitinl 
for' flat inritiucit.iiico. of iionttal cpiihciinni in }:vm;tal; 
hfnrt't'f.'r, they fointd tm fnrr.doiitacli rh.'iiiyrv in thrir 
Yslaniit) A driirirni niiimait.. Mxtvn'^tvt lesions in 
tJ!(.‘ forraloinncli varrt- ff'Dinfl hy Ftsjitn.-dri (77), 
wliiri) hi' attrihlitcd to vilainin A drSicicticy. i-redm’- 
da ct a), (7J.f olkerved an 80% incidriicr of Kastric 
ulcers in rats fed tliet;. Ime in vitamin A and toco 
pitcrol.s. When they were fed the diet wiih the ad- 
ditioi! of hnner Cat f vitamin A» the ind<!cnce of 
nlcer.v wn.s reduced lo 18%: and it was therefore 
eonclndtaf that vitamiti A deltciency w'as the chief 
factor in tlie formation of the Ic.sinns. Jensen (1 Id) 
fonnd ulcers of variable size located in the forc.stotnadi 
iii dtaniin A deficient rats. The.se ulcers were nearly 
ahvay.s ahst-m wlien tocojdicrols w'cre added to the 
flicl. The ambor believes, ihereforr. litat KKoplicrols 
liave a vitamin A S{K!rin(' effect. Alcohol, it was 
observed, hat! an opjxisite effect. 

As the result of a .series of evperimenis, H.nrris 
ei nl. (97) observed that tiker.s were induced in Jhc 
forestoniach of rats when (1) rccoverint; 
min A tkfscicncy, witli the addition of 2, 30 or 300 
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■ 'V/Iten!; 15 

‘ •Vi.-fraitr * 

««ms .of vhamin A daily, ( 2) . recorerme from 

. / *'*>■ < •!) rewivcrmp from ui.amia II, 

tnumry wnb pyroxirlinr. 

I .< «lefueiu i--s 01 ih.'o; thru- tr-S'jtilhji ,!.;<) r,f-‘ 
m the-nuelvc-, resnl! in h-io,-,^. The ulcers ocaitrdS 
<ifi!y dnnny tiie cmativr jverio:! in which the ‘wreif;; 
nnirient was fed. Alpha or p-amma tocofilicr..! id 
f..ftJy to r.io. ,imiri|.; the emr of ihc sfK:fitic iltfidian- 
K'lve eomplete proieciioji; hnt aipln-mr./pht-rd-pfeu 
ph,-itc hy in/er'ion v.ms not c!i«‘tiw;. The ananmi oi 
f:tl in t!-,r tiiri wa-, rdnied to ths: i»cli],-;tre of itcmxh 
iikn.-i in the viftsmin thdicictn exjnrrism-r.ls. Tea 
ftcr <riil fat jiroviihd yojvl j/rou'ciiriji; five |>cr ctr,! 
rtunltr’/'i it! tin.»der;jt<‘iy >evere loious which were pre- 
Ventahlf In (ocopliero!, ixnv tat die*.^ gnve verv severe 
r.m prrvenml.-k hy the (eve! of teH-oph-’ro! iVl 

\ jtamin it vonipUx ehdidi ncies. Dalidnrf .and Ktl- 
loyi; jdd) and .Sme and Tiatcin-r (2\-() ointrvt-j 
slaathuv uiceratioiSH of the- siiViti.aehs of rai.s oa vitr,- 
miii i't ‘htkknt ‘lie!', Findlay (‘*7/ oliserved stmtric 
ie,.-!on> wills vitatnin I5» deiiciitiry. lloives and Vi- 
viers ( 10 .^ ) olKert td that the k-sions cKTiirrcd de- 
.‘pile .a<h<j(iaie {iroieln intake if there was a vitamir, 
H deiieit'iicy, The ledotis occur red more ri-adily in the 
ymiiu; ih.-.n in t!ie old rats, .and whole yeast afforded 
a relaiive protcetioa. They conehided, therefore, that 
the whide vit.amin 11 cumpkx was lu-ce.s.'iary to riwin- 
lain ihr niiima! forest omach ejiiiheliiirn. 

It was demonstrated by Sharpic.ss and Saliol (199) 
that choline ,nnd pyro.vidine are ncces.sary to liclp 
mair.iain norma! efiithrlitim in the forcstoin.nch of 
rats fed <iiets in wliicli cystine and wliiie flour furnyi 
the only source of {‘.'■olein. It was found tliat cxilciimi 
[emtotlienate diH’s not improve such dict.s. 

In a study on rats, Sli.ay el al. (202) noted that in 
severe thiamin depletion, the volume of 5 i)ontancou.s 
p,astric secretion w.as much greafer tlian in cor- 
respondiiift controls; win’ie the acidit}’, pejHic power 
and tonal chloride concentration remained normal. 
This hy^Hirsecretion was shown to he .a function 
of thhainin depletion alone. Gastric ulcers w-crc ob- 
servet! in tliose nits on a calorically re.strictcd, thi- 
amin adctinalc dirt as well a? in thiamin depleted ani- 
mals. The incidence, number^ and seventy of the 
k-sions were so much Krcalcr in the latter that it np- 
iHiarcal to the aiithor.s th.at thiamin deficiency cn- 
cournyes jwptic ulceration and that the mcchani.sm 
rcsrionsihlc for thi.s effect was the gastric hyper- 
secretion whidi develops in the course of gastne 
depletion. 
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Trends in Diagnosis, Etiology and Treatment of Duodenal Ulcer 

By 

F. GREGORY CONNELL M.D., F.A.C.S. 

Oshkosh, Wisconsin 


A REVIEW OF THE CONSTANTLY CHANGING SUbjcCt of 
Peptic Ulcer reveals certain interesting and per- 
haps significant “Trends” in diagnosis, etiology and 
treatment. 

Diagnosis 

In ■ diagnosis (a fundamentally necessary prere- 
quisite to treatment) there seems to he a trend azvay 
from “nonchalant guesses,” “hunches,” “snapshot” or 
“machine made” diagnoses and toward rational scien- 
tific decisions based upon careful and repeated ob- 
servation and study of all pertinent (and at times 
secmingl}- impertinent) information gained by (a) 
history, (h) physical cKaminalion. (c) clinical and 
(cl) X-ray laboratory findings. 

Suhc.ilUed .lune 23. 194S. 


All of which presumes familiarity with and know- 
ledge of a multitude of facts and fancie.s concerning 
the disease. 

An understanding of abnormal functions calls for 
a knowledge of normal physiology, which is con- 
stantly increasing and far from simple. 

Gastrointestinal function depends upon various 
mechanisms viz, (A) Nervous: The relationship be- 
tween the cerebrospinal system and the constantly 
changing lialance between the two divisions of the 
autonomic nervous system (the internal environment) 
and the variable external environment. 

(B) Gastric, mechanical, chemical, and a possible 
hormone “Gastrin.” 

(C) Intestinal, hormonal. 
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Ktioloov 

A raiion.al cottcept of cniisc is a necessary prehminatyv 
lo-succcssful treatment. The cause of pcpt.c ulcer is 
Lwidettfly itot single, but midtiple. dtiTenng with tl e 

individual and tipon circumstnncia Their mere cnim 
enation, ncurogttuc, vascular. 

mechanical, traumatic, dietary- 

allergic, constitutional, hereditary etc. • -P^‘ 
against a single cau.se. 

The occurrence of peptic ulcer in infancy; tie 
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infrequency of this disease among patients in menial 
liospitals and prisons; and the rarity of peptic ulcer 
after the ojjeration of sympathectomy, seem to in- 
validcTte the neurogenic basis. The failure to discover 
peptic ulcer after prolonged irritation of gastric fore- 
ign bodies, seems to discredit the traumatic theory. 
“Focal infection" has failed to explain many cases. 
The frequent occurrence of peptic ulcer in the "family 
history” and four recorded instances in twins (4) 
empliasizc the importance of constitutional hereditary 
factor. 

As Allen Gregg (5) says, "We must further 
expand our thinking from simple and unique causa- 
tive to include l<nowledgc of the laws of pure chance 
of multiple causation and of correlations.” 

The words "dyscrasia,” idiosyncracy,” “diathesis” 
and “constitutional inadequacy” have been used in 
attempts to explain some basic etiologic factor. A 
late term by Roth ( 6 ) is “the conunonly associated 
psychomatic substrate.” 

If, as is generally accepted to-day, peptic ulcer is 
a general disease with a local lesion, or as Kuntz (7) 
sa 3 ’s, “The ulcer is but a symptom of a more funda- 
mental disorder,” the question, what is tliis “general 
disease” or "fundamental disorder,” naturally calls 
for an answer. 

As in most scientific problems, an answer merely 
prompts another question. Why the hypersecretion 
or the diminished resistance? 

The question is not only, what causes tlie peptic ulcer, 
but what causes the chronicity, what prevents the 
ulcer from healing? 

But the generally accepted basic fundamental ex- 
planation concerns an imbalance between an aggres- 
sive (Hydrochloric-pepsin) and a defensive (alka- 
line-mucosal) factor, with a resultant hyper or hypo- 
chlorh^'dria. 

The importance of hyperchlorhydria is emphasized 
Iw the fact that without hydrochloric acid there is 
no “peptic” ulcer, though gastritis, erosion and other 
types of ulceration, may occur. (Hyperchlorhydria 
has been considered b)’ some to be a result rather than 
a cause of peptic ulcer). 

The locations of peptic ulcer, in alkaline secreting 
surfaces adjacent to hydrochloric acid secreting sur- 
faces such as the lower esophagus, the distal stomach 
and duodenum, the jejunum after gastroenterostomy, 
and the terminal ileum adjacent to Meckel’s diver- 
ticulum with heteroplastic acid secreting cells, all 
stress hyperchlorhydria as an important etiologic 
factor ( 8 ). 

In the current literature one may note a trend to- 
ward de-emphasis of hyperchlorhydria and an em- 
phasis upon an absence of an anti-ulcer factor. Heuer 
( 9 ) suggests tliat the cause ma\' be other than in- 
creased hydrochloric acid secretion. 

-Yasinov-ddv (10) states that. “There is no definite 
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parallelism between the clinical course of peptic 
ulcer and acidity of the gastric contents.” 

Bachrach, Ivy et al (11) in discussing tlic cause of 
peptic ulcer consider “The resistance of the gastro- 
intestinal tract to the digestive action of its own 
secretions.” 

Whether H 3 ’drochloric acid is or ‘is not a sigiiifi- 
cant etiologic factor, it is important beamse of its 
repercussions upon treatment and prevention. 

Babkin (12) and others have emphasized the im- 
portance of pepsin but as this ferment is active only 
in an acid medium, it seems of sccondar 3 ' importance. 

Treatment 

The real objective of treatment is not 01313 - an im- 
mediate remission, but the prevention of a remote 
recurrence. 

Treatment is at present generally based upon hy- 
perchlorhydria as a chief cause and therefore aims 
to reduce secretion of h 3 'drochloric acid or the Ph 
of gastric contents. 

As lias been shown above, the cause of peptic ulcer 
is not single, but multiple, it should logically follow 
that treatment must be multiple and not single. 

Treatment has been divided into non-operative (or 
medical management) and surgical. 

Because of a yiotential nralignancy, gastric ulcers 
must be considered as "essentially surgical until proven 
otherwise.” And gastric resection, rather than local 
excision, is indicated. 

Duodenal ulcer, which is now recognized as a 
“general disease with a local lesion.” is treated 1 ) 3 ’ 
medical management, with surgery indicated not for 
ulcer but for the usual complications, viz. hemor- 
rhage, stenosis, perforation or intractability. 

yJciite hemorrhage is gcneralh’ treated medically, 
but if due to erosion of a sclerotic artciy, surgical 
measures are imperative. Failure, at times, to ihid 
the source of bleeding, at laparotomy, or even at 
autopsy, tends to discourage surgical treatment. 

Stenosis is often due to edema, hypoprotcinonia. 
and will usuall 3 ’ subside after bed rest, decompression 
and suitable ph 3 -sio-medico management. If due to 
scar tissue, surgical measures are ncccssar}-. 

Perforation calls for immediate laparotomy and 
closure of the perforation. Attempts at “cure" of the 
ulcer arc usualh- postponed to a subscfjuent period. 
Under certain circumstances tubal dcco:npression .and 
non-operative treatment has been rcjiorted bv I'avlor 
(13). 

The “intractable” case, as the name implies, docs 
not respond satisfnetoriU- to proper treatment. Allen 
(2) sa\-s that “Intractable ulcer may be an intractable 
jiatient." 
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]''iirt!!i.'r -simly in physioloyv of psychostnuattc di-s- 
orders, f>f hlnie,! pressure, of periphent! v.'tscttlar dis- 
c.i-se, of can.s,alpi;i and <if iiietalnilism with special ref- 
erence to hnlrmce hctueeii extra eelliil.ar sixfimn and 
intracellular pot,a.ssiuin. and the (piestiott of incinhmne 
and capillary pefn)e.ahility, may reveal newer niellmds 
of treatment. Salt restriction is lieiiiy etuployed in 
luanai'CTuent of various diseases and llieoretically it 
nvitild ficc-ni to have a place in elTorts to naliicc in- 
'flrochlon’c acid secretion, Snlislitution of hromitlc 
for chloride seein.s to have hi-en henencial at limes. 


Indirect : 


(!) Rotitiiic removal of the ulcer is stronyly iirped 
l)v U-wtsohn (22i, If the ula-r is allowed to remain, 
he suyyests the imn ‘‘f’alliative" resection. 

Mayc (24) .says, ’AVInlc it is assumed that radical 
rchth'u of .the idccr i.s the hc.st available operation at 
present, (he i/npre.s.sion i.s pained that it Icnvc.s mud' 
to he desired." 


Satisfactory re.siilt.s have followed treatment i" 
wltidi the ulcer was not rc'Uovcd, c. g. in all non- 
oncrativf management, and in man.v ga.strocntcro- 
stomics and rescctimis in which the ulcer was non- 
rcsectahle." 


icision of the ulcer, if convenient, ns a supple- 
10 rescriion. dn an attempt to remove or mtm- 
.a cause, seems rational .and advisable, Imt n 
•aiise i.s removed, excision ot the ulcer, 
use' ulcer of the leg. may not he necessary. 1 ) 
U is like locking the door after 
Sfnlen. There is little reason to think the 
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tissue after excision of ulcer would be more resistant 
to the factor causing ulcer than was the original mu- 
cosa. 

(2) Pyloroplasties, after a fair trial, have been 
abandoned. 

(3) Gastroenterostomy alone, has passed through 
protracted periods of general acceptance and rejection, 
liut at present (because of return of symptoms and 
frequent jejunal-stomal-ulcer) is practically limited 
to organic pyloric obstruction (in D. U.) and in in- 
operable ca. of the stomach. Neutralization of gas- 
tric contents by duodenal regurgitation is probably 
its chief therapeutic advantage in nonobstructive cases. 

(4) Antrumectomj' witli sacrifice of the pylorus 
and the resulting substitution of an artificial, non- 
physioiogic, non-sphincteric gastro-intestinal communi- 
cation calls for many physiologic readjustments and 
adaptations in the digestive processes that probably 
cause symptoms and should, if possible, be avoided. 
Nature’s post-operative attempt at sphincter action at 
the stoma may sometimes be seen at fluoroscopy. 
Kenned}' et al. (24). 

Disturbance with, or destruction of, other sphinc- 
ters, e. g. pharyngeal, esophageal, biliary or urinary, 
disturb normal function and produce distressing clini- 
cal symptoms. The consequences of loss of control 
of the anal sphincter are very evident and deplorable. 
Loss of control of the pyloric sphincter . may be 
followed by serious digestive disturbances, despite 
the fact that the results are not as apparent. 

The opposite condition, pylorospasm or stenosis, 
certainly causes recognized signs and symptoms. 

In the current literature one finds emphasis upon 
the alleged importance of antrumectomy “radical 
resection of all antral tissue,” in the successful sur- 
gical treatment of peptic ulcer. This is based essential- 
ly upon the theory of Edkins (25) i. e. that the antral 
mucosa secretes an alleged hormone “Gastrin” that 
is carried to the fundus and stimulates the secretion 
of Hydrochloric acid. This theory' was presented in 
1906 and has not been proven by physiologists or 
clinicians. 

In 1941 (26) I discussed this theory and its re- 
lation to Hydrochloric acid secretion. 

The question of the importance of the antral se- 
cretion is continued as may be seen by recent articles 
by Uvnas (27) in Scandinavia and Schilling and 
Pearse in America (28). 

It is of interest to note that a fortuitous clinical 
application of the then unknown Edkin’s Theory was 
preUously carried out in the distal resection of the 
so-called “ulcer bearing area” of the Rodman opera- 
tion (29) which was soon discarded. 

Among the objections to antrumectomy alone, or 
with more proximal resection, one may mention that 
the antrum takes an active and important part in the 
physiologic antro-pyloro-duodcno-muscular mechanism 


that controls the pylorus and which influences gastric 
tonicity, mobility, retention, evacuation, secretion and 
absorption. Other unfavorable results are loss of al- 
kaline antral secretion, chiefly mucous, one of Nature’s 
buffers, which may also contain Castle’s “Intrinsic 
Factor.” 

Granting, for argument’s sake, the antral develop- 
ment of “Gastrin,” an hormone (not histamine, but 
a histamine-like substance) its obliteration by antral 
resection would reduce secretion by but a fraction, 
as at least three other important stimuli remain in- 
tact, viz. nervous (psychic, vagal), gastric (mechani- 
cal) and hormones formed in the duodenum or upper 
jejunum. That the duodenal glands of Brunner might 
“cariy' on” for the removed antral glands, is strongly 
suggested by their structural similarity. Their dif- 
ference seems to be chiefly in their anatomic for 
histologic) relationship to the submucosa, 

Recently under the title, “Histamine and Gastric 
Secretion in Relation to Anti-Histamine Drugs,” Ivy' 
(30) slates, “Although the final word is yet to be 
spoken, the weight of evidence now available indicates 
that histamine is not gastrin and that histamine may 
be released by the gastric and intestinal mucosa only 
when the mucosa is irritated mechanically or chemi- 
cally.” 

The importance of this distinction is that, if “Gas- 
trin” is not an entity, elimination of the antral secre- 
tion could be readily replaced by histamine originating 
in the intestine or elsewhere. Especially so when 
one remembers the propensity of “Dame Nature” to 
establish compensatory mechanisms for loss of many 
functions. 

The removal of the antrum alone has not been 
satisfactory so there has been gradual extension a 
“shift to the left” with direct minimization of more 
and more of the fundal mucous membrane capable 
of secreting hydrochloric acid. 

Before discussing direct treatment, it will be help- 
ful to recognize the fundamental fact that the stomach 
is a double organ ( 1 ) a proximal fundus which is 
the dilated greater cun-ature and acts as a reservoir 
for mi.xing food with its special acid, pepsin and 
other secretions and (2) a distal antrum, funnel shaped, 
secretes alkaline mucous and a possible hormone 
and which with the lesser curvature (the “Magen- 
strasse”) serves for transportation and with the py- 
loric sphincter controls emptying. 

Such a division is substantiated by a study of com- 
parative anatomy in which many lower animals arc 
found to have a double stomach and also by a study 
of human embryology' which suggests that the proxi- 
mal stomach is a modified special organ. 

Tlie primitive straight foregut is seen to develop 
various organs by eversion (outward bulging) of cer- 
tain areas, e. g. salivary glands, liver, pancreas whidi 
connect with the lumen by means of a narrozv duct 
and also the spleen and thyroid which are vithout a 
duct. The proximal dorsal border of this straight tube 
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Piiiv the pr<-5rut pnjinlrir ''.i-uhtuial rcsertism” i*^ 
not mlirdy >atif*f.'tciory, which !i>ny !ic seen in a 
ircsitl of incrcn5)ni;h* ir<i)nci!t report.? nf sn-ealleil 
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inis procvdnre h-is attratted nnicii jnihlii'ity sal 
ieis hcvi! given .an extendve clinical trial by himsui 
and (ly many others. 

f he .suljjcvt Ji.'i? hrvn difciisscd in a voiituirnoi:.' 
liteiatnre tviiich will not. lx; reviewed here. i.AIvnreJ 
and m.'iny others f.v). 

i he immediate resnli,? are intieei! dram.ntically fa- 
corah’c. hilt frcijiteiit cniucident.al ga.str.ientero.sioiny 
or n-sectitins confuse t!ie issue. Similar dranwtic re- 
sults liave follinvcd variou.s other tyjw.< of surgical 
ireatuunt. such as; removal of the “No.xioii.s .antral 
remnant” or jcartial fundiisectoniv, newiT non-opem- 
tive dietary management : .and in ca.sc.s not treated 
at .all, or liy cli.ange of euviroiiincnt .such .as .a va- 
cation, iKaan voy.agc, or sojurn in the north woods. 

Will) elapse of time, rejxjrt.s of recurrences are 
iitcrtasing. 


Tins syndrome tnac' include interiuiftcut diarrlie.a. 
Weight loss, ti pu.ssililf: primary .anetni.a, past prandial 
epig.astric di.stress, disteutiou. iiausen, vertigo, perspir.a- 
tion, palpitation, .asthenia, f|U.antitative dyspepsia and 
g;.a.str<)-cnlic rcdle.v, due iu some cast's to an ,hy)>ogIy- 
cemia, nr to liypoproieinemi.a. 

Post operative .stomal or Jejuna! ulcers do wcur 
despite e.xtcnsive re.-eclioji.?, the susceptiWe are.a of 
the duodenum seems at (inu's. to he transjerred to a 
more susceptible are.a in the jejunum. 

TIh: dis.sati.sfactinu niay be seen more dcl'mitely in 
tbc conlinucd I'fTort.s to develop newer ire.atmeut.s, 
non-opcrativ(.’, mentioned above imd in surgery by 
wb.at .seems to lie a trend away from tbc prc.sum.abiy 
accejiled e.xtcnsive uiutilatiug, nnpbysiologic, subtotal 
gastrectomy and toward various types of lc.ss exten- ■ 
■sive, more cnn.servativc .surgical procedures. 


Subdiaj'tiragin.atie v.agotoiny is not new," it had 
been ixirricd out with unsatisfactory results becnu.se 
of failure to include n// fibers of the nerves. Drag- 
Sicdt proviou.sly divided the nerves above the clia- 
jibrngm.'but now divides them ,snb-diaphr.agmntic.ally, 
after tbc lower csopbagns is delivered into the .abdom- 
inal cavity. 

Complete vagus division is n-ehnically ilifiicuk bc- 
cattse of tbc varied rainificatinns and distribution and 
branching of tlie nerve.s of the e.snphage.al plc.xus. 

The lusnlin test of Hollander ( 38 ) is useful in 
dctenniiiing the completeness of tbc vagotoiin. 

Dragstedt (. 36 ) says “.Many physicians liave c.alled 
attention to the high incidence of ulcers in indnaon.as 
svbose occupations subject tliem to contimiou.s mental 
.strain, worry and anxiety and the tendency for c.xa- 
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cerbations to occur during periods of emotional stress.” 

This observation is undoubtedly true and has been 
confirmed by Wolf and Wolff (39). 

If “mental tension” may be described as (Berliner 

et al. (40), “ a persistent emotional change which 

is always of an unpleasant quality, invariably dis- 
tressing and sometimes intolerable to the patient; its 
presence is shown by irritability, rage, fear or other 
forms of emotional excitation, insomnia, restless- 
ness aggressiveness, destructiveness or impulsive be- 
haviour” it would seem fair to draw attention to the 
equally true observation that inmates of mental hos- 
pitals are infrequent!}' afflicted with peptic ulcer. 

At Winnebago State Hospital, where I have been 
consultant for many years, cases of P. U. are few 
and far between. 

Burden (41) has discussed the occurrence of P, U. 
in prison inmates. 

Cushing’s (42) re-emphasis of Rokinansky’s neuro- 
genic theory of etiology and report of cases, does not 
seem to have seriously interferred with the progress 
of brain surgery. 

The question of constant night secretion has not 
been settled (43). 

Dragstedt says, “The central nervous disturbance 
causes ulcer .by producing hypertonus in the secretory 
and motor fibers in the vagus nerve.” 

One might well ask what produces this hypertonus? 

This is answered in his next paragraph. He states, 
“Perhaps this may lie in adjusting the individual to 
his work and environment so that these tensions do 
not arise.” 

Comparison of results after division of the sacral 
and cranial outflow of the parasympathetic nervous 
system might be instructive. 

The fact that relief of dysmenorrhea has not been 
permanent following operation upon the Nervi Eri- 
gentes (the sacral division of the parasympathetic ner- 
vous system) suggests the possibility that the results of 
division of the cerebral component of the same system 
may be equally transitory. 

Theoretically if vagotomy cures, or improves, pep- 
tic ulcer, then sympathectomy should cause or ag- 
gravate, this same disease. The antagonistic or per- 
haps compensator}' action of the two diwsions of this 
autonomic system are not clearly defined. 

Follow-up reports on many sympathectomies fail 
to show any appreciable number of resultant peptic 
ulcers. 

But even granting the destruction of the psychic 
stimuli to secretion of Hydrochloric acid, three other 
stimuli remain in action and may reasonably be re- 
lied upon to compensate for the loss of the vagal 
stimulation. 
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This would be similar to the compensator}' action 
after removal of the antrum, at the distal, or of the 
fundus, at the proximal end of the stomach. 

Nature is most prodigal in establishing compensa- 
tory mechanisms after loss of many important func- 
tions as in vascular “collateral circulation.” It would 
therefore seem reasonalde to anticipate that other 
structures might “carry on” for the resected vagus 
nerve. 

The fact that Histamine stimulation of hydro- 
chloric acid continues after operation would tend to 
minimize the importance of vagotomy. 

Motor disturbances are apparent for four or five 
post-operative days. If such motor effects are but 
transitory, it would seem logical to anticipate similar 
.short secretory results. 

The definite physiologic gastric changes that follow 
vagotomy suggest the possibility of similar func- 
tional changes in the distal gastrointestinal tract. 

Despite these theoretical objections, complete va- 
gotomy may prove to be a valuable detail in the man- 
agement of certain types of peptic ulcer. 

The enthusiasm in favor of vagotomy seems to be 
subsiding as the unsatisfactory results increase with 
longer follow-ups. 

Recent articles report or admit failure in gastro 
and duodenal ulcer, but advocate without explanation, 
the procedure for jejunal or stomal ulcer. 

This review of the development of the surgical 
treatment of duodenal ulcer reveals two important 
facts (1) gastrojejunostomy alone or with distal (al- 
kaline secreting) resection was not satisfactory (2) 
that results improved "pari-passu” with removal of 
more of the proximal (acid secreting) stomach (that 
is subtotal resection). 

These two facts coupled with the increasing oc- 
currence of so-called “Post-gastrectomy syndrome” 
prompt the following question. Can the advantages 
of the proximal resection be secured without the dis- 
advantages (anatomic and physiologic) of distal re- 
section ? 

In an attempt to diminish deformity and to minimize 
surface of stomach capable of secreting PICl by more 
conservative measures, the writer (44) in 1928 recom- 
mended proximal resection “partial fundusectomy.” 

Such resection reduces the acid secreting mucous 
surface by direct minimization (instead of indirect 
measures) and preserves (instead of sacrifices) the 
antrum with its important alkaline secretion (despite 
Edkin’s Gastrin theory) and the normal motor con- 
tinuity of the g. i. tract, with its sphincter mechanism. 

This procedure has phylogenetic, embryologic, an- 
atomic and physiologic eUdence to support its ra- 
tionale and may be likened to partial thyroidectomy 
or pancreatectomy. 
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HE TITLE OF THIS .^DDREss may sccm out of 
order for a therapeutic society. Upon reflection, 
howet'cr, we are aware that soil, plants and' animals 
have provided yvitch doctors and medicine men with 
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Amcric.an Therapeutic Society. Volume XLVI, 1946. 
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devil-chasing potions, magic brews and more re- 
cently physicians with their tinctures, fluid e.xtracts, 
elixirs, glandular extracts, vitamins and countless other 
articles listed in the pharmaceutical catalogues for 
the amelioration or relief of human suffering. 

Fertile soils, healthy plants and healthy animals 
constitute our most potent therapeutic apparatus for 
the maintenance of health and the prevention of most 
diseases afflicting the human organism. This is a 
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r-ttijuiN A*. il!vr»pi-,is, oui n-nri-rji s!«.i!]<! )>r more tviili 
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iiiHittfss of in-atiti;; strlviif-ss, I’jliit wr nirrconsc onr 

iJisSortf-d Uicra[,«-iitu‘ ininficiriorf. and fc■a^r to ihink 
oi iicahli ill of ri-nn-dt.d inea'iiircs for sici; 

IHriijdr, our iu’:<!!h l*royr:ui!-; sl«fi ?«.- farrk-.n!. 


}*or rt-iUiiriiv- no 5 )!iyUf!;n!<. have i-rcaibiiif,' 

lilt' Mihismic i>ior >*! dnay in she disinni 

sn.'iinijj f>f (srsjtioioijy. \Vc arc nime ptoliirii-nt in Use 
tsftncJsou O! hiifJoyir Unsay tiiari v.i; arc iis t’ne tcc* 
ss'^nisioa of iiioht'dc iu-uiUi, In oiiu-r tvokis ue arc 
like the (tisU’kitionat psychiatnk! ’.viu« rarely oiiitactf- 
a nonnaf jirrmn ami when hr <for.s, I;c ai otirr at- 
{trmji'.s to sfisfort nortuality into aimormafity. Wlt-en 
ts'o ctnrirti’ifw.'tr our niittdi from thr tiii-raprutif asprefs 
of {.<at?io!i,>yjy. ent'trf^c our iioriiton liryond 

tJie hkiitxiar/c* of f'astrurjan {visfnrrs {joptilafcd svjih 
tnirrworpanistns whicii ssr liavr idanird for most of 
nsanhiiurs nti<cnr> and Ikvoiik’ ronrensrd wifii wlirtr 
Kikid or .i>a<! foo ! asui aniunh- arc ftronai, liirn svr shalJ 
iicj^in tti nniui; that N'atntr has provided its sviiii an 
r.ctiiogic pnilerti tinit i< M.')f-siifikient for the survival 
of ail spccifs. 

Unfortnnaudy, svith tiir devriopniwt of svhat wc 
call brnin.s, v-e liavr (>roj,'rrssivf!y <lis{iirl«'d. i!is- 
toritai and frustrated the etriUntk provisions of Nature 
and \vc nrv now jm'iri^ for it in irnns of more hos- 
pitals, clinics, CTistivdian institutions, jiennl institutionR 
and a misilircctt'd stK-ial apiwmms whicli Itafiks our 
best minds in resiwet to thr fnliirr of mankind. 


Al. 


or . thasriYc 




i«rc Mil,' 


nic-mi and fimyi. Auer t!sr,sv factors h 
thm efTvri;i, then, tmd only .thin;, do 
ni S vnn j'rratly in their rrjjir,,!;!! charaettrieio 
■ . ev-n tlion.;}! the patent pcolo-ica! inaferh! nm-'k 

.tlrnovt idnifiad. ho?- u„ rvhaii.stivc di'^ettssio!! of 
nthfert one shoidd revitu- Dr, Marh;>C» '‘-kk: fi 
Amerkuts Aurimlum •- Part fff. Soils m tii IkM 
Sl.lfcA,*' or U'lsincy's “Soils ant! CtVnijriik-r,” 


Niitntio'df.t.. atu! soil vhvmisSs aftcc lint j/Tioer 
nutriison and th<; ro!<: tfiai it play.s in tisr 
of yo‘.y\ lutdlfi it;voIv<> tv, dvr factors: 


1. ’Ihe rro!..r;!f ffjnihhrinft) of the 
the sod, 

2. I'Vrtilny of tlx; soil. 


iuiUK and flara of 


-v I he Viyor of the yerm plasm of the <c«!. 

4. (Jiitacc hactnrs' . ivtnjr.'mfnrc. tnoirtiire, sin- 
shine, 

a. 1 (ic prujear cuhtirr of tltv flo.na and f.'iiina whicli 
supply mat) with 

o, T),!' harytstine ami Siora^’i; of ftsod. 

f. Tfic hamfi'inj; of losvl dnrinij trnn,s'>cjrtntii'm and 
distribution. 


•S. 'rile mi'ilHsis of pro>:(,-s,sin<j ihroiigli which fcini! 
has gone — mining, i-nnning, hrining, saltint;, 
tlehydmtion. frecring, «iin-dr)dng, curing and smok- 
ing. .sidfiiring, dyeing, etc. 

9. Idle iutcJligent .selection of food at the market. 

10. Tlsv jirojitr prcp.imtfon of food either for im- 
mediate consnmptinn in the raw .state or for cook- 
ittg. 

11. I’rojKT nieihcHls for oxvking difTerent kinds of 
fiwi, 

12. The projKrr care of left over fotnl to he used at 
suhse<iiicnt nH',.als. 

Many of our most fertnv arc.a.s are geologic hap- 
{H'n.stnnces. Olher factors are involved, and 1 shall 
review, some of the most important of these. 


If . 

Soil i.s the product of nx'k weathering, soil ma- 
tcritd accunndation and a '’plniit-climalc'' cnviron- 
menl which jirovides and incctrpor.atcs org.ank ma- 
terials and hiologic life in the .surface .soils. 'Hie 
soil must teem with chemical and bioh^,'ic activity. 
It is from this kind of a soil that new plant life emerges 
to provdde ns with the many organic .siibst.atices nec- 
e.ssary for animal life. 

To really a])[)recmte tiie genetic origin and devcIoi»- 
ment of soil one must think of its accrtiiti.g in stages 
or .step.s. Of primary importance is the melamor[>hosis 
of geological rock material.s into sail riiatrnals — not 
soils. The soil material is e>:pose<! to and endures 
many difTerent kinds of cindronmeiu which arc cli- 
matic (teinperainre, moisture, tlrainage) as well as 
the biologic nclivily of mieroorgani.sms, earthworms. 


hcrtilc soils are live soils, poimlated by countless 
mmilicrs of Imctcria, fim,gi. mold.s, yeasts cardnvonns 
.anti insects. Bacteria, fungi, mold.s and yeasts are im- 
portatit lifcau.se they mamikcture and excrete en- 
zymes wliidi control tlic digestive processes of the 
soil The more fertile tlic soil, the more hiologic life 
it cont,ains. At tlie Rothamstead Agricultural Sta- 
tion in England Iwctcrial counts per gram of soil de- 
creased from 2B.S60.()00 on soils fertilized with farm- 
vard m.amirc to l.'i.lOO.OOO on soils treated witii arti- 
ficial fertilizers. It was noted tliat _ iioisoji .sprays 
caused a serious reduction in the sod’s micro-fiora. 


If left alone, Nature supplies a wide range of fer- 
tilizer materials at no expense — we have only to take 
advantage of the natural cycle fv, 

and return. In fertile .soils it is estimated t at the 
mimher of bacteria in an acre may weigh as iiign . - 
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600 pounds. When , they die, their bodies undergo decay 
— jjeing split up by enzymes and other forms of mi- 
crobial life into simple elements which are returned 
to the soil. These tiny organisms, because of their 
prodigious growth under favorable circumstances, are 
effective helpers, in maintaining soil fertility. 

The lowly earthworm, with a life span of not 
more than a year or two, was considered fish-bait 
until Darwin studied its function in soil. It is esti- 
mated that the weight of dead earthworms in fertile 
soils may amount to over 500 pounds per acre. What 
a fertile source of protein and mineral matter for 
plant nutrition ! Microbes break down these com- 
pounds and make them available to plant roots. 

The earth teems with other forms of organic life — 
ants, beetles, spiders, rodents, to mention a few — Dar- 
win estimated that the excretal matter from earth- 
worms, insects and rodents was some ten tons per 
acre. More recent studies estimate it at about twenty- 
live tons. The Connecticut Agricultural Experimental 
Station found that earthworm castings were rich 
sources of nitrogen, phosphorus, potash, and mag- 
nesium. In comparison with the top soil, the castings 
contained five times as much nitrogen, seven times as 
much phosphorus, eleven times as much potash and 
three times as much magnesium. 

Dead roots of old plants are also a rich source of 
organic matter. A two year crop of red clover sup- 
plies about three tons of dead roots per acre which 
contains about ISO pounds of nitrogen, seventy-one 
pounds of phosphorus and seventy-seven pounds of 
potash. Roots decay rapidly and the spaces which 
they occupied remain channels to aerate and irrigate 
the subsoil. Above ground residues of crops may 
contribute one to three tons of additional fertilizer per 
acre. 

Rain washes into the soil about forty pounds of 
sulphur per acre per year. It also washes atmospheric 
dust, teeming with microbes, carbon and some lime 
into the soil to contribute more to its fertility. Even 
snow, which has been termed the “poor man’s manure” 
has affinity for phosphoric compounds and is rich in 
nitrogen. 

The subsoil rocks constantly undergo weathering to 
form new soil to offset the erosion of the surface soil. 
The loose rocks near the surface are valuable as fer- 
tilizer material, providing aeration and warmth for 
the plants growing in the topsoil. 

Plants obtain only about five per cent of their 
nourishment from the soil. The other 95 per cent 
of their nourishment is obtained from the air, the 
sunshine and the water. Dr. Chlorophyl, the master 
chemist, traps the sun’s energj', collects a few elements 
from the air and the soil, combines these with water 
and then plants fabricate the nutritional essentials 
for the growth of bacteria, fungi, carthworm.s, in- 
sects, reptiles, fowls, fish, animal and man. Directly 
or indirectly all life comes from the soil and we who 
live upon its surface should take a lesson from the 


earthworm — to use nutrient material for the syn- 
thetic processes which keep life going for the life 
span of the species, to deposit our excretal wastes in 
the topsoil and return our carcasses to the soil for 
re-use in the endless cycle of growth, decay and re- 
turn. 

Ill 

It is the consensus among foremost thinkers that 
we must revise, reimplement and frecpiently reverse 
the direction of trends in our politics, husbandrie.s, 
cconom\' and culture. Since the problem of nutrition 
encompasses the Wheel of Life, then a revolution in 
nutrition could and will profoundly influence every 
aspect of our way of life. 

Before we start this overdue revolution in nutrition, 
let us examine briefty what has occurred in one sec- 
tor of our food culture to make this revolution de- 
sirable. 

As you all know, the pioneers were not interested 
in the maintenance of soil fertility or the conserva- 
tion of their soils. The customary procedure was 
to move into a section where Xature’s Wheel of Life 
had been turning undisturbed for centuries, destroy 
forests wantonly, grow as many successive crops as 
possible before the soil became exhausted of its natural 
fertility, kill or trap game for the sport of it, and then 
to construct a flatboat and float down.stream to settle 
and rape another fertile section of land. To a great 
degree, this profligate behavior was responsible for 
Uie western expansion of the pioneers. .Xfter the 
pioneer period the signal success of intelligent ag- 
ricutural practices in the very deep South was noted 
and people gradually became rooted to the ground 
upon which they were born. .A gradual transition in 
farming methods took place due to an increased de- 
mand for livestock and farm products, to insufficient 
and inefficient manpower, and to the necessity for 
maintaining the productivity of the soil. In response 
to the urgency of these factors, scientific and invent- 
ive minds began to develop technologic methods and 
machines which, within the past seventy-five years 
with the aid of the profit incentive and the help of a 
poorly disciplined embryonic advertising business, ha\'e 
succeeded in changing our food culture and economy. 

Let us examine these changes and ask ourselves 
whether these practices have been beneficial or harm- 
ful. 

Grains and cereals are our most abundant and pre- 
dominant source of foods. In the pre-combine days, 
wheat was allowed to mature on the stalk. It was 
reaped by hand and shocked, threshed and sun-dried 
to reduce the moisture content so that spoilage while 
in storage would be minimized. Today the reaping and 
threshing of wheat is one operation and the moisture- 
laden grain is hauled to a storage bin where cyano 
gas is forced into the bins to protect the grain against 
the ravages of rodents, weevils, and other pests until 
it is milled between steel rollers, and bolted (literally 
filtered) through cloths of various gauges to .separate 
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the component elements of the wheat berry into five 
commercial products. The flour is then treated ' with 
^gehe to improve its baking apd keeping qualities.. 
This chemical produces convulsions in dogs and other 
animals. Its effect upon humans is probably harmful;, 
what will poison a dog will poison a human. 

In 1840, one ounce of genuine unspoiled whole wheat 
bread made of wliole stonegrbund wheat (not flour) 
contained 30 units of vitamin Bj.* One hundred .years' 
later one ounce of white bread contained not 30, but 
five units of vitamin Bj. Seven hundred units of 
vitamin Bi per day are considered necessary for the 
maintenance of good health. The daily consumption 
of 40 ounces of whole wheat bread in 1840 assured 
1,200 units of natural vitamin Bi — while our average 
daily intake today assures only 200 units, mostly syn- 
thetic. Besides being robbed of vitamin Bi the wheat 
berry is robbed of other known and unknown dietary 
factors — proteins, other important fractions of the 
vitamin B complex, vitamin E and a number of es- 
sential minerals. To produce commercial white flour, .• 
the removal of these, essential nutrient factors is con- 
sidered necessary in order to decrease spoilage and 
to produce profits. White flour is sold to the bread 
or .bakery industries; part of the bran finds its way 
to the laxative-factories ; part of the gluten is sold to 
the gluten-bread factories for consumption by . dia- 
betics; middlings are processed by the breakfast food 
and cereal factories to give the gullible their quota of • 
morning “pcji”; part of the wheat germ and wheat 
germ oil finds .its way to the drug factories to he 
proce.sscd for pharmaceutical distribution where 
childless couples are urged to purchase it to restore 
their sex fertility — and most of this would be un- 
necessary if W’c ate foods as produced by nature. What 
is. left of the wheat berry is then sold for livestock 
food. Other grains and cereals, including polished 
rice, arc subjected to similar processing. 

The consumers of bread and bakery products made 
from the. bolted flours of grains and cereals have been 
assured that they need not worry because the wise 
food chemists have “enriched” these nbn-nutritious 
flours with a few synthetic vitamins and inorganic 
minerals. This assurance, in the form of widespread 
propaganda, is made in the face of contradictory evi- 
dence adduced by investigators having no direct or 
indirect vested interest in the manufacture or sale 
of s)mthetic vitamins or inorganic minerals. 

Briefly summarized, the steel roller mill, mono-crop 
agriculture, failure to conserve the soil or replenish it 
with humus, the combine, cyano gas treatment, pp- 
aration of grains and cereals into several fractions • 
which are used and sold separately, the centralization 
of the mining industry in certain sections, the de- 
velopment of the baking industry, etc., have danger- 
ously altered our food economy and culture with 
respect to breadstuflFs. Sadly enough, instead of the 
consumer receiving nutritious bread products at a 
cheaper price he bu)'s a starch ' product of dubious 
and unproven nutritive value wdiicli has' to .be .en-. . 


. Numbtr 2 , 

. riched before it is considered fit to'eat, and.pavs an ■ ' 
e.xorbitant price for it. . ' . , 

As previously stated, 12. factors are involved be ' 
tween the field and the table to deterinine whether or 
not our nutrition shall be adequate or inadquate. 
hood should be judged on a quality rather than a qnan- ; 

, tity basis. Unfortunately few standards exist for 
informing the consumer as to the qualit>' of the food 
produced. In view of the fact that the quality of our -v 
food involves so many factors, mostly disadvantageous ' 
ones, legislation is in order to enforce proper labeling 
and grading of all foods sold to the consumer. Date 
labels are greatly needed for all tinned and packaged . 
foods. We as physicians should become active partici- 
pants in urging, the framing of a pure food anti drug , 
law which would be a positive agency in protecting the 
consumer. Also we .should become interested in stidi 
vital problems as soil and water' conservation, in fer- 
tility replenishment of soils with humus and fertilizer, 
material processed from urban garbage, street sweep- 
ings and sewage, and in the climatic factors which so ' 
largely determine the biologic quality of our food sup- 

Pb’- 

The excellent work being done in England by . Sir 
Albert Howard, Sir Robert McCarrison and the 
Panel Doctors of the County of Cheshire, and in 
this country by agricultural experimental stations in 
practically every state of the Union under the di- 
rcctioti of Prof. L. A. Maynard and associates, Corn- 
el! University, Ithaca, N. Y., and by Professors W. 
A. Albrecht and Samuel Brody, University of Mis- 
souri, Columbia, Mo., has established a one to one . 
correlation between healthy soils and healthy plants 
and of both to healthy animals and humans. 

IV 

Since the beginning of time mankind has been be- 
deviled by the problem of an adequate food suppl}'. 
This uncertainty of his food supply was caused large- 
ly by unpredictable events over , which he had ^ no 
control. The process which we now know as civiliza- 
tion possibly resiulted more from man s- unremitting 
effort to secure for himself an adequate food supply 
than from any other single factor. 

The part played by food in the maintenance of 
good health and in the prevention of epidemic plagues 
has long , been known to the public. Those of us ac- 
quainted with the history of the development of the 
science of nutrition are at a loss to explain why it has 
taken so long for physicians to establish an eye to 
eve" correlation between the relation of food to the 
health of animal and man. In the past only in isolated 
instances did physicians drop their medicine bags 
long enough to question the relation of faulty or de- 
ficient food to the physical ailments that they wer 

treating. Even noiv, despite the numerous po|ntivc , 

findings of nutritional research, the rank and file o 

physicians and dentists ignore 

peutic potential rvliich is inherent in foods of good 

hiolopic value. 
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What food processing is doing to our national health 
was shown recently by a large-scale experiment. At 
the beginning of World War* IF someone in the Sur- 
geon General’s Office probably unfamiliar with the 
physical manifestations of malnutrition, drew up a 
list of physical specifications for use by the draft 
examiners. The rejection rate of the first two million 
selectees soared to a startling figure and a lower stand- 
ard of physical fitness was formulated. Even so, 
draft rejection rates in World War II were approxi- 
mately 14 per cent higher than those of World War 

I. These are cold figures that demand an answer and 
action from us as guardians of the nation’s health. 
I do not think that this unfitness of our youth can 
be a.scribcd to a more universally potent factor than 
the increased consumption of highly proce.ssed foods 
which spiraled upward between 1918 and 1941. 

All of 3^11 recall, 1 am sure, the economic debacle 
which occurred shortly after World War I and the 
familiar bread-lines, PWA projects, food stamps and 
other agencies of expedienev’ which were resorted to 
in an efifort to forestall wides])read famine in this 
land of plenty. However, our food culture b}' this 
time had been so critically disturbed by the food 
indu-stry, chiefly by the milling, baking, pie and cake 
making units, and by the. sugar, candy, and sweet 
beverage manufacturers, that literally we fed the 
thousands of people on relief with cake and candy ! 

Paralleling this rise in malnutrition, of which most 
physicians were unfamiliar, we have seen a concerted 
drive for more hospitals, clinics, custodial institutions 
and for universal distribution of free medical care. 
These drives are masqueraded under the guise of 
health-promoting programs. 

What are the factors responsible for this deplorable 
change in our food culture? The undermining of 


our national health began with the pioneers' i.)ractice j 

of acquiring land, exhausting it and then abandoning * 

it to the forcc.s of erosion, etc. Later came the Me- | 

Conuick reaper, the steel roller mill and other pro- i 

cessing innovations which were to become the founda- t 

tion for many corporate units of the food industry. t 

This centralization of the food indu.stry. plus mas.s > 

production, licked the small food merchant who had [ 

been selling locally produced, less jirocc.^sed foods j 

than those now sold by grocers. The medical and \ 

dental professions failed to oppose the wholesale adult- 
teration of our food siqiply, thereby allowing the in- 
sidious extension into our food culture of processed 
foods whose nutritional value was never questioned, 
until after the damage was done. 

Conditioned food habits based upon biologically j 

irrelevant traditions, prejudices fashions, prestige sym- | 
bolisms and advertising slogans or programs unfort- | 
unately govern most of us in our choice of food. f 

How can the medical and allied professions be- i 

come effective in combating the serious efifects of j 

malnutrition on public health? | 

1 . We should interest ourselves in the soil ; its fer- I 

tilil}', its replenishment and conservation. | 

2. Tile problem of water conservation is also an im- 
portant one. 

3. We should cdticate our patients to insist upon buy- 
ing natural foods rich in nutritive essentials, and to 
refuse to buy highly processed food commodities low 
in nutritive content. As a group, we could be in- 
strumental in promoting an effective consumer boycott 
of these foods. 

In the last analysis, food of good biologic value is | 

the best therapeutic agent we possess. To this end | 

this sketchy address was prepared. j 


Nutrition Notes 


Mixed Insulin 

There is some advantage, in certain cases of dia- 
betes mellitus, of giving regular and protamine-zinc 
insulin mixed in the same .syringe. Such mixtures pro- 
duce effects appreciably different from those obtained 
by' similar doses given as separate injections at dif- 
ferent sites. Some jireparations of PZ insulin con- 
t.ain an excess of protamine, and when any regular 
insulin is added, it will be altered, if not exactly' to 
protamine-zinc insulin, to a compound which has a 
delayed action. Roughly, one unit of PZ insulin can 
adsorb and change one-half unit of soluble insulin. 
Each patient has to be considered individually and a 
combination found wliich works on his or her par- 
ticular case. The. regular insulin should be drawn into 
the syringe first and secondly the PZ insulin drawn 
into the the same syringe, and the syringe rolled in 
the fingers to assist mixture prior to injection. Such 


I 

i 

a method of treatment can be made to obviate noc- J 
turnal hypogly'cemia, and usually only one injection | 
daily is needed.* . f 

Diet and Infection of the Eyelids 

The time-honored methods of treating styes are not j 

always successful and there is now some evidence to ; 

indicate that a poor diet, especially one which is in- i 

adequate in proteins, has much to do with predis- j 

posing to the infection and an adequate protein intake 1 

is essential in curing it. Unpublished reports on chil- \ 

dren living on the islands off North Carolina show I 

an extremely high incidence of marginal blepharitis 
and styes and these children live on highly refined ; 

starches and grains with verv little protein of animal \ 

' }' 

* Downie, E.: Observations bn the use of mixtures of * 

protamine zinc and repular In.sulins in the man.-iftement f 

of dlabete.s mellitus. Med. .T. Australia. April 3. 19-iS. Vol. ; 

35. No. 14, 425-429). i 
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origin. A tiietary investigation of children suffering 
.from ,styp shows that those children who have the 
disease,_ irrespective .of their financial status, subsist 
"" a high carbohydrate and low protein diet. Cock- 
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covery whether by surgical or medical i 
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rum ct al.-^ present a good argument in favor of 

as a primarj^ 


step in treating styes without neglecting other ivell- 
known methods of therapy. - 


. ,»Cock™ni,, W. M.: Lyncn; H. D., Slamrlitcr, H. c. and 
AusUn, K \V-: Stye.H; the role of nutrition In etiology and 
treatment. J. Ind. Stale Alcd. Assn., May 1D48 Vol 41 No 
5, 489-400. . . " • 


• Jsbi.ster, J.; Protein deficiency and the use of human 
serum In its treatment. Med. J. Australia, March, 20, 
1948. Vol. 35, No. 12, 362-372. 
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Human Serum as Protein Supplement 

Naturally the great obstacle to using. Iitimaii serum 
in conditions of protein deficiency, where food can- 
ndt be taken dr retained by mouth, is the difficulty of 
obtaining sufficient supplies of the scrum. Where 
food can be eaten or drunk, possibly the best food is 
; milk because it can.be given in really large amounts 
without the disadvantage of excessive fats. Powdered 
skim milk contains to each 100 grams, 37. grams of 
protein, .50 grams of carhoh 3 ^drate and only one gram 
of fat. When made up with twice, its weight of water, 
each pint contains 92 grains of protein and this is a 
good daily ration of jirotein. When intravenoas feed- 
ing becomes necessary', human serum has certain ad- 
vantages over casein hydrolysates (amino-acid prepara- 
tions). Since scrum can be given without increase in 
the nitrogen output, we niay say that it has a '‘bi- 
ological value" of 100 per cent, hut tlie hydrolysates 
have .the same biological value as casein itself, which 
is about 25 per cent. Serum has a protein content of 
six per .cent as compared with the equivalent con- 
centration of only three per cent in hydrolysates. 

James Ishister of Sydney, Australia* .showed that 
human scrum brought about urinarj'. secretion in a 
case of anuria following mercury poisoning, although 
the patient died of extreme renal and hepatic necrosis. 

A case of bacillary dysentery in collapse recovered — 
through the use of intravenous human serum because 
this agent ’ increased the blood volume. Nitrogen bal-. 
ance was achieved in a severe, acute case of ulcerative 
colitis, by the same method of treatment, although 
of course fhe disease itself was not cured. Six and 
one-half liters of serum was successful, in making, 
it possible to do a palliative operation on an hour-, 
glass’ stomach due to ulcer in a patient who then made 
a good recovery. In this case a large positive nitrogen 
balance was achieved. 

If tve think more about “non-stifgical shock as it 
occurs in severe infections,' intoxications and in term- 
inal states due to practical starvation, anW if 
further examine to discover iiow large a role is played 
in such cases by protein deficiency (lowered blood 
albumin levels) it will become apparent that per-, 
haps human serum has no rival for its emergency 
value in raising the jjrotein levels, combating shock 
and giving the moribund patient a chance for re- 


, correct food intake.'' Obviously not, since many personi 
uev^r experience a feeling of satiety and are likdv, for ' 
t lat reason, to eat too much and become too fat Theft 
are others, particularly the “long-thins” who, have- 
never been on good terms with food merelyberatisf . 
appetite is habitually' absent; as a result .they eat too 
little and tend to “play out” and come to the plivsiciVn f 
u-ith a leading complaint of weakness which freciuentlv' 

IS due to no organic disease but merely to the'loiV ' 
caloric intake. It is difficult to curb the appetite of. .:a 
the individual wlio is al way's hungry but it is frequently 
quite impossible . to confer an appetite on the (nt- ' 
who never had any. Insulin works on some cases hut 
not on all. > 


As a result of . these two extremes of appetite we ’’ 
iiave two distinct kinds of people — one, who.bverr 
eats and Joses power as a result of the ill effects, of ' 
adiposity and dies too young, and one who starves, , 
remains thin and weak and lives’ too long. Those iu;' 
divicipal.s who have a moderate, appetite, do not get, , 
too, fat, have enough “steam" and live long .enough. . • 
Probably appetite originates in the brain and at present 
all we can say’ is that a disciplined mind, without eiT 
deuce of libertinism whicli generates e.xcesses, is. 
likely to be situated in the happy’ mean. The people 
who do not like food probably do not like life. This ■ • 
is . a broad statement reqtiirjng endless qualification, 
but clinical experience reveals that these enemies of .■ 
food, wlio expect the physician to make them feel well, 
arc , 0 f a type who devote their entire time to fretting- , 
“stewing,” planning and getting ahead in the world 
and no time at all to the pleasant task of sampling 
the multiplc.x pleasures of physical e.xistcnce. 


^ However it is, not a case of philosophy with the thins, 
— it is a case' of constitutionality. And the fat people 
may have aversions to some of life's earthly pleasnrc.s, 
though not to eating. The two extremes — tlic woman 
• with true anorexia nervosa and the happy fat man of 
dedded extraversive -tendencies — present insoluble 
difficnlties at our present stage of clinical and psycho- 
logical knowledge. 

• Actually there is very little' to be done about it. 
If is interesting; though, that taking away food lessens 
appetite and giving food increases it. This truth 
that to him who has, much shall be added, and .its 
converse — opens a way for an attack, however mar- 
ginal, on the problem. At the present moment there 
is .evidence that some people who are not ill, arc 
simply not getting enough calorics to support then 
activiUes. We have had our attention focused- so 


long on the “accessory food factors’’ that ^ 


Sslo^^t to giyeW of our 


# » 1 

enough to eat. That is one matter which ive o 
to be able to attend to. 
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LAMB 


VEAL 


VARIETY 

MEATS 

(tini.oiAii.AioAtr) 


excellent 


SAUSAGE 

(f«AA<fl/AtI«S. ISIOCAAI 


1 B VITAMINS 

THIAMIMEIB,) 

RtBOFLAVIHlB,) 

MIACIH 

EXCELLENT 

FAIR 

EXCELLENT 

FAIR 

. 

EXCELLENT 

. 

EXCELLENT 

FAIR 

GOOD 

EXCELLENT 

GOOD 

GOOD 

EXCELLENT 

EXCELLENT 

EXCELLENT 

EXCELLENT 

GOOD 

■ 

GOOD 

1 

GOOD 


While its liigh content of biologically complete pro- 
tein ranks meat among man’s best protein sources, 
its contribution of many more indispensable nutn- 
ents further enhances its over-all desirability m the 
daily dietary. 

As is readily seen in the chart above, every kind 
of meat is an excellent source of high quality pro- 
tein and of iron. Meat further supplies significant 
amounts of the three B complex vitamins, thiamine 
riboflavin and niacin. Certain cuts and kinds ol 

meat are, .as a matter ‘of fact, among bur nchest 
food sources ' of thiamine and niacin. All meat, 
regardless of grade or ciit, makes these contributions. 


Due to the excellent digestibility of meat-from . 
96 to 98 per cent— the metabolic availability o its 
protein and other nutrients is virtually assured, 
making it particularly valuable in many disease 
conditions in which these nutrients are especially 

needed. 

AMERICAN MEAT INSTITUTE 
Main Office, Chicago . . Members Throughout 
the UnUed Slates 

The Seal of Acceptance denotes that the nutn- 

' . tional statements made in this 

arc acceptable to the Conned on Toods and 

NutritionofthcAmerican Medical Associ 
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Hansman, F. S.; Proteins in health and dis- 

, cayc. . ( Med. J. Australia, IVIar. G, 1948,) 

; V. .35, No. 10, 285-288). 

The nature of proteins, how the}' are built up and the 
nature of the 23 primarily important amino-acids 
are described. The precursor of hypertensiu is found 
in the alpha globulin fraction. Hypertensinogen is 
converted by renin, an enzyme produced by the kidney. 
Hypertensin is one important factor that controls 
blood pressure. 

Hevmann, W. and Hartman, M. E.: Hy- 
perlipemia folloicing intravenous infusion of 
hypertonic solution of sucrose. (Am. J. Dis. 
Child., Jan. 1948, AC 75, No. 1, 68-75). 

Tlie effect of intravenous infusions of 40 cc. per 
kilogram of body weight of sucrose and dextrose 
solutions of various concentrations was studied on 
dogs. Repeated infusions of 10 to 15 per cent sucrose 
solutions may, and those of 20 per cent solutions 
usually lead to transient hyperlipemia, involving cho- 
lesterol, phospholipid and total lipid levels. .At autopsy 
severe hydropic degeneration was noted in the "kidneys 
of the dogs. Probably the hyperlipemeia observed is 
due to the damage to the renal parenchyma. 

Cade, J. F. ; The anticonvulsant properties of 
creatinine. (Med. J. .Australia, Nov. 22, 1947, 

Y. H, No.- 21, 621-623). 

In the course of some clinical experiments in con- 
nection witli (nanic-de[)ressive insanit}', the author 
found, more or less by accident, tliat creatinine exerted 
a protective action against tlie toxic effects of urea 
on guinea pigs, doing away almost entirely with clonic 
and tonic spasms which otherwise characterize the 
experimental poisoning and preserving the animal’s 
life. Preliminary clinical experiments, using creatinine 
in severe epileptics is definitely encouraging and the 
author points out the striking similarity between the 
graphic formulae of “dilantin" and creatinine. 

Thori.ing, a. L. : .4 case of “insuloma” ivith 
hypoglycemia. (Nordisk Med., Jan. 30, 1948, 

V. 37,'Np. 5, 217-218). 

A case report of a woman 34 years of age who 
during the past year had frecpient attacks of delirium 
and also epileptiform seizures. During attacks, hy- 
poglycemia was present, and the administration of 
glucose stopped all symptoms. Following a positive 
Whipjile triad, operation was done for extirpation of 
the insuloma, and she has remained well during the 
four months since operation. 

Cox, J. E. : The thyroid in gastroenterology. 
(Rev. Gastroent., Feb. 1948, V. 15, No. 2, 
111-118). 

When an exbau.stive e.xamination fails to reveal dis- 
ease in the gastrointestinal tract, one should, in the 


persistence of digestive symptoms, examine the en- 
docrine system. -Above all, a basal metabolic reading 
should be made, because hypo- or hyperfunction of 
the -thyroid gland frequently is productive of dys- 
peptic .syndromes. 

Streiciier, M. H. and Pittard,V.: Clinical 
studies of insoluble ketones as intestinal an- 
tiseptics. (Proceed. Central Soc. Clin. Res., 

V. 20, p. 69, Nov. 1947). 

Substances with anti-bacterial activity which are 
not absorbed from the intestine have the decided 
advantage of not giving rise to side effects. Insoluble 
ketones derived from para-amino-benzene sulfinic acid 
which have been shown to have anti-bacterial actiHt}- 
were tested on white mice and on patients. -A ketone 
known as Nu 404 appeared to offer some promise as 
a useful clinical agent. 

Balint, P. and Kabdebo, H.; Premortal in- 
crease in the output of sodium and chlorine 
in fasting rats. (Nature, V. 161, p. 57, Jan. 

10, 1948). 

Rats were fasted but given glucose solutions subcu- 
taneously each day. Water was allowed ad libitum. 
In all cases on the last day before death the urinary 
output of sodium and chlorine was three to six times 
as great as on the previous days. The same results 
were obtained if urea was given subcutaneously in- 
stead of glucose or if the rats were not allowed free 
access to drinking water. Tlie phenomenon is not 
regarded as absolutely fatal since administration of 
:idc(]iiate food at the terminal part of the experiment 
permitted the animal to survive. No correlation be- 
tween the onset of increased urinary output of sodium 
chloride and survival time (four to nine days) was 
found. 

Heinle, R. W.. Welch, .A. D., George, \V. 

L., Epstein, M., and Pritchard, I. .A.: Ef- 
fect of e.xirinsic factor, liver c.vtracf, and folic 
acid on induced macrocytic anemia of .neinc. 
Proceed. Central Soc. Clin. Res., V. 20, p. 7, 

Nov. 1947). 

These workers ha\'e reported previously the pro- 
duction in the pig of a macrocytic anemia by admini- 
stration of a folic acid deficient diet with crude folic 
acid antagonists included. The anemia is associated with 
megaloblastic hyperplasia of the marrow but there 
does not develop a histamine-fast achlorhydria. 

Results of experiments on pigs suggest that the 
extrinsic factor and purified liver extracts are ef- 
fective in this macrocytic anemia even though folic 
acid remains unavailable to the animal. Folic acid 
and its conjugates are not in themselves extrinsic 
factors since they are effective alone without the ad- 
dition of intrinsic factor. Purified liver extracts which 
arc effective in pernicious anemia may contain little 
or no folic acid. 
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To date tlFei'e .is no evidence that folic acid and the 
antipcrnicions anemia principle of liver function along 
any related chemical pathways. 

IIai.din, J. and Wynn, W.; Blood sugar 
/’Otlrnis of healthy adults after ingestion of 
large amounts of sucrose. .(Ain. J. Physio). 

V. 150, p. 263, .Augu.st 1947). 

In healthy adults the blood sugar curve following 
ingestion of siicrose (1.5 gm. per kilogram body weight, 
in 400 cc. of water), was identical a.s to on.scl and gradi- 
ent. witli that obtained after ingestion of glucose. TIic 
conclusion is diawn that the sucrose must be hydrply- 
zed vciy rajiidly in the intestine and then ab.sorbed as 
a hexose .sugar, , ■ • ■ • 

- Jokoan, B. a. AN’n CanutfvSO.n, ]?. I;.- llyfo- 
thyroidisin: a clinical .study on .students and 
personnel at 'Kan.sas- Unhersity. (Jour.-Lan- 
cet. June 194S, V. LXVTll, Mo. 6, 241-246). 

Ba.sal metabolic readings were made on 505 con- 
secutive patients, mostly college students, and 67.3 
per cent showed readings below minus 10, while 
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45,1 per ceiit .showed readings below min„s 15 Thi-' 
unusual finding of low metabolic rales mar lie rdafo 
to the low iodine and high lime content of the 
of certain jiarts of Kansas. A high blood ■ cholcgcroK 
reading increases the probability of hypothyroifec ' 
1 rcalinent of 161 patients with thyroid extract (U 5 
P. two to three gr. daily) helped, as a rule, to re&fe 
.such symjitoms as fatigue, menstrual (lisonler.?, ner- 
vousness, dry .skin, brittle hair and a tenden'ev to 
obesity. . ' ' 

Quimiiy, W.A.: PaUcrculiii and some ofiis 
nesver uses. (Urolog. and Cutaneous Review 
Dec. 1946, 74.3-745). / ' ’ , 

In the treatment of eczema, the use of pancrcatin in 
moderate doses was found to be a valuable :adjui!ct 
to the use of X-ray therapy, hut the avoidance of carbo- 
hydrate in the diet is an essential part bl the regime. . 
Frequently local or general pruritus responds, to 
similar treatment. The use of pancrcatin in cases of 
food allcrg}' sometimes cures even without avoidance 
of the causative food. Particularly valuable is pan- 
crcatin by tlic month in'instances of radiation sickness 
or "roentgen nausea." 


Editorial 


THF- CLLVICJAX AND 

A CTUAt-LV, the work of a radiologist is e.xtrcmcly 
e,xacting, not only because of the technical dif- 
ficulties in nnoro.scopy and interpretation of films, 
but also because the patient’s f.atc not infrequently 
hangs directly on his verdict. A case in point is flic pres- 
ence of a gastric cancer which, wliile heralding its pres- 
ence liy clinical signs and symptoms, eludes detection 
hy the most careful roentgen e,xamination. When a neg- 
ative report is received by tlie clinician under these cir- 
cumstances, it becomes the responsibility of the clinician 
to decide what to do. He may think best to adrdsc im- 
mediate exploratory laparotomy or to liave the X-ray 
studies repeated at an early date. As everyone knows, 
there are fiat cancerous ulcers of the stomach whidi 
re.adily metastasize hut m.ay never Ik visible in X-ray 
films or under the fliioroscope. There are many tiines 
when the radiologist himself “believes’’ that a lesion 
is prc.sent in the stomach, but he has no choice but to 
rcjiort bis findings as they are. 

A negative X-ray report is frequently detrimental 
to tlie patient largely because the clinician fails to 
take his cue from it and proceed on his own judgment. 
This failure to rely on clinical signs and sy/riptoms and 
the tendency to believe in the omniscience of the ra- 


THE RADIOLOGIST 

diohgist represents a natural development in ineiJical 
jiractice. Prior to the jiresefit routine use of X-ray 
in diagnosis, ]4iysicians, relying on their own clinical 
judgment, developed a high degree of probability in 
their diagnoses. Hut so often did a positive X-ray 
finding completely close the case, th.at doctors de- 
velojFcd an inferiority complex with respect to purely 
clinical diagnosis, and today it is rare to fitid tbe in- 
ternist witii stifiicient courage of bis convictions W . 
cause him to regard roentgenology for wh.at it is 
auxiliary service. All this applies equally to the clinica 
laboratory’ and its reports. 

Tile stalwart clinician who relied upon bis eyes, 
bands, .si etbcscopc, thermometer and brain.s, 
a good job, has practically vanished, and it is unli 'e y 
that he will ever return. His place is being, taken, i 
it can he taken, by the well-informed and obsenan 
pliysician ■ who realizes that today’ the diagnosis 's 
partly’ machine-made and will so remain, but v’ lo 
the wisdom never to accept a negative reporf wi w 
caution and who has the ability to weigh the 
quantity of evidence with an ever .sharper 
Only through such wisdom and ability can t ic 
ternist retain his present position in medicine. 
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Book Reviews 


PivKSONAL AND COMMUNITY HEALTH. By 
C. E. Turner, A.M., Ed.M., D.Sc., Dr. P.H. . 
Eighth Edition. C. V. Mo.sby, Company, St. 
Louis, 1948, $4.00. 

This .book has proved itself valuable to a wide 
reader audience, having gone through eight editions 
in a dozen years. It is written particularly for readers 
at the university level and, in a sense, it is a "people’s” 
practice of medicine, approached systematically, and 
from the angle of preventive medicine and hygiene. 
There can be no criticism of the factual material 
presented from the anatomiail, physiological and path- 
ological standpoint although the material as respects 
any given system is necessarily sketchy. The book 
should prove of interest to any layman who desires 
to obtain accurate knowledge of many of the disciplines 
concerned with health, particularly medical practice, 
and might well be recommended by the physician to 


those patients who want to go into “details” both from 
a practical and a general educational motive. 

I-IuMAN Biochemistry. By Israel S. Klein- 
er, Ph.D., Pp. 649, The C. V. Mosby Com- 
pany, St. Louis, 2nd Edition, 1948, $7.00. 

This is the 2nd edition and fourth reprinting of 
a. book which has proved its usefulness and desira- 
bility to students of the human body and its diseases. 
Much of the success of this volume depends on the 
fact that the author conceives of biochemistry not 
as an isolated study but as an integral part of medi- 
cine. As he states, “the liiochemist has come halfway 
from the laboratory toward the clinic.” Each section 
bears witness to the attempt — one obviously successful 
— to .surround the isolated biochemical fact with 
important and related clinical information. The sections 
on vitamins and foods arc particularly happy. The 
volume is hereby unqualifiedly recommended to all 
students and practitioners of medicine. 


SPECIAL NOTICE! 

DDT POISONING A SERIOUS PUBLIC 
HEALTH HAZARD 

MORTON S. BISKIND, M.D. 

New York 


Numerous cases of a puzzling syndrome, persistent, 
recurrent and, debilitating, have recently appeared 
throughout the United States. Gastroenteritis with 
nausea, vomiting, abdominal pain and diarrhea occurs, 
as well , as rhinitis, cough, a “constriction” or “lump” 
in the throat, intractable headache, giddiness, appre- 
hension, pain, stiffness and aching of extremities and 
back of neck, and extreme muscular weakness. These 
cases arc either undiagnosed, confused with other 
entities, or attributed to a hypothetical “virus X.” 

In more than 200 cases investigated by the author, 
the syndrome and repeated recurrences followed im- 
mediately on direct exposure to DDT (dichloro-di- 


phenyl-trichloroethane). Although DDT is extremely 
toxic to all animals (being cumulatively stored in 
body fat), it is erroneously considered lethal only 
for insects and nontoxic to man. Its indiscriminate 
use' In agriculture creates another hazard, as DDT 
novv: appears in food (verified by actual assay). Crops 
and animals alike arc widely treated with DDT. It is 
no accident that findings in the new and often fatal 
“X disease” of cattle are (as in the human cases) 
identical with those reported in DDT poisoning. 

This subject is considered at length in a forth- 
coming report (American Journal of Digestive Dis- 
eases, in press). 
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CLINICAL MEDICINE 
Bowel 

McGuee, P, ; Eiidowetnosis as a cause of ob- 
struction of the inlcsthw. (Proc. Staff Meet., 
Maj'o Clinic, April 2S, 194S, V. 23, No 9 
215-221). 

Endometriosi.s (the e.vistcnce ol endometrial tissue 
in any extra-uterine location) is frequently associated 
with such pelvic lesions as fibroids and ovarian cysts. 
Their ajipearaucc in the pelvis e.vtra-utcrinely or 
in the colon, rcclo-sigmoid or even the ileum, is 
prohahl}’ due to lymphatic and venous metastascs. 
Endometriosis may produce intestinal ohstruction, 
for which the treatment is surgical. Diagnosis rc.sts 
upon proctoscopic and X-ray examination, as well 
as noting a menstrual rhythm in the symptoms. 
.The finding of a firm tumor in the rectovaginal septum 
or of tender palpable nodules plus the palpation of 
uterine fibroids and bilateral os'arian cysts, is sug- 
gestive of endometriosis as tbe cause when intestinal 
obstruction is present. 

Odel, H. M. and Ferris, D. O. : Continuous 
lavage of the small intestine as a means of 
treating renal insufficncy: report of a case. 
(Proc. Staff Meet. Mayo Clinic, April 28, 

1948, V. 2.3, No. 9, 201-208). 

In attempts to dialyze off urinary waste products 
in uremic states, all portions of the digestive lube 
have been used. In animal experiments dialysis was 
accomplished across the wall of the jejunum more 
adequately than in any other segment of the small 
intestine. In a 3 'oung man with chronic, glomerular 
nephritis and severe reduction of renal function, sig- 
nificant amounts of urea were removed by dialysis 
through the . small intestine. However certain tech- 
nical difficulties present thcm-selvcs before this can 
•be adopted generall}’ as a method of treatment and 
the article should he consulted. 

Janus, W. L. ; Regional jejunitis. (Radi- 
ology, April 1948, V. 50, No. 4, 532-535). 

Three cases of proved regional jejunitis, one in- 
volving the duodenum, are described and it, is sur- 
mised that this disease may not actually be rare. All 
cases were without fever and laboratory investiga- 
tion was of no diagnostic value. The symptoms were 
anorexia, nausea, abdominal pain and loose stools. The 
diagnosis usually can he made by X-ray, Iw finding 
a definite disturbance of jejunal configuration. There 


Pennsylvania 

is a !o.ss of the fine feathery appearance, Much is 
replaced by fuzziness- and many spastic areas. There 
if,, niotilify of the barium in affected areas. 

The treatment is surgical, usually by some form of. 
anastomo.si.s. The affected bowel shows thicktned, 
beefy walls and there are ass-ociated enlarged lymph 
gland-s which microscopically show simple adenitis. 
A chest film .should alway.s be taken to rule out tukri 
cniosis, - 

, Brown, C. H., Colvert, J. R. and Brush, 

B. E, ; Clinical aspects of carcinoma of the ■ 
cecum amt ascending colon, (report of 60 
cases). (Ann. Int. if led., Mav 1948. V, 28, 

No. .3, 940-948). 

Pain wa.s i>rcscnt in 76 per cent of cases suffering 
from cancer of tbe cecum and ascending colon and 
was the predominant presenting symptom. Symptoms 
of obstruction appeared in 38 per cent, diarrhea in. 
only 20 per cent .An annular type of growth was 
found in 32 per cent and a constricting lesion in 25, 
per cent. The immediate post-operative mortality in 
the pa.st fn'c years lias been eight per cent. Pain and 
obstruction arc usually not considered as common as 
found in this series of cases. 

Bacon, H. E. and Hering, A. C; Surgical 
management of congenital malformations of 
the anus, rectum and colon. (J. Arkansas 
Med. Soc., July 1948, V. 45, No. 2, 4146). 

In a scries of 98 cases presenting malformations 
of the anus and rectum alone, appro.\’imately 30 per 
cent disclosed additional defects, among the common- 
est of which were hypospadias, e.xtrophy of the blad- 
der and hare-lip and cleft palate. Surgical indications 
and methods arc described. 

Craig, M, S. ; Prevention of cancer of tbe 
rectum and colon: diagnosis and treatment 
of the prc-canccrons lesions. (J. Arkansas 
Med. Soc., July,’ 1948, V. 45, No. 2, 4649). 

Tlic author states, “It is safe to say that one of eveo' 
six persons over 40 years of age will develop ^ 
malignant tumor in his rectum or colon if le 
a normal span of life.” .Adenomas are to be soUo 
by routine, e.xaminations of the rectum ancl c ■ 
Possibly' county cancer control groups should unae - 
take this rv-ork. 

Engeset, a.; Gangrenous pyoderma and id- 
cerative colitis. (Nordisk Med., Pel). /, ‘"4 • 

V. 39, No. 27, 1295-1297). , _ 

A severe case of fatal gangrenous pyoderma « 
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described in a woman of 35 .sufTerinjj from ulcerative 
colitis. The two conditions often run a parallel course 
for months and years. The author feels that a common 
infective link e.xists between the skin and bowel con- 
dition, although certain features of the gangrene speak 
against an infectious etiology. 

Meyer, A. C. and Judd, E. S. : Graiittloiua- 
tous tumor of the desccudiiuj colon simulating 
carcinoma: report of a case. (Proc. Staff. 
.Aleet. Mayo Clinic, June 23, 1948, V. 2.3, No. 

1.3, 291-295). 

The case described is one in which an inflammatory 
lesion surrounded the descending, colon, producing 
])artial. obstruction and presenting every roentgen and 
gross a])pearance of carcinoma. The specimen micro- 
scopically .showed a jjathologic process somewhat 
similar to that seen in regional ileitis. 

Pancreas 

Coin, L. S.: fibrocystic disease of the pan- 
creas. (Kadiologv, Inly 1948, Y, 51, No. 1, 
.36-41). 

Fibrocystic disease of the pancreas accounts for 
four ])er cent of all infant deaths and has been over- 
looked because so much of its .s)'mptomatology arises 
in the lungs — bronchiectasis, atalectasis and broncho- 
jjneumonia. There is also diarrhea and fatty stools. 
X-ray films of the chest are necessary in the diagno.sis. 
The reason for the constant chest involvement is un- 
known. Treatment is by vitamins (especially A), case- 
in hydrolyzates and pancreatin as well as by efforts 
directed toward the cure of the lung condition. 

Sevringiiau.s, E. L. ; /I psychomotor syn- 
drome associated with a hctcrotopic pancre- 
atic adenoma. (P.sychosnm. Med., March- 
April 1948, V. X, No. 2, 109-110). 

A case is reported of a woman with hypoglycemic 
convulsions cured by the eventual removal of a benign 
pancreatic adenoma in the sjileen. Not only was she 
physically cured by the operation but a mental and 
emotional disturbance associated with the disease was 
also cured. P.sychological tests indicated that her 
mental state was not jisychogenic but associated with 
a gross brain lesion. .She had bilateral positive Ba- 
binski signs and the encephalogram .showed consid- 
erable air beneath the tentorium and mild bilateral 
cortical atrophy. It is felt that this atrophy resulted 
from her long continued hypogh'cemia. 

Bac.genstoss, a. H.: The pancreas in uremia. 
(Am. J. Pathol., 23, p. 908, .Sept. 1947). 

Studies of the pancreas were made on 270 cases 
in which there was uremia due to various causes. 
From 39 to 52 per cent showed lesions of the pan- 
creas. These consisted variously of dilatation of the 
acini, flattening of the duct epithelial cells, in.sipis- 
sation of intraacinar secretions, and loss of zymogen 
granules in involved acini. Acinal involvement was 
not limited to any ])articular part of the pancreas 


and not associated with obstruction of the ducts. The 
age, sex, duration of the uremia, and the degree of 
azotemia, did not appear to be significant. Baggen- 
stoss thinks that the probable cause of the pancreatic 
lesions is dehydration in association with some un- 
known metabolic disturbance. 

Liver and Gallbladder 

Brooks, C. D., Connolly, P, J. and Muk- 
BiiY, R. T. : The management of cholecystitis. 
(Harper Hosp. Bull., May-June 1948, V. 6, 

No. 3, 68-73). 

When stones' were seen by X-ray the authors sub- 
.sequently founrl them in 100 per cent of cases operated 
on in the jiast five years, and no stones were found 
in any case in which the X-ray was negative for 
stones. However stones were found in 86 per cent 
of gallbladders not visualized by X-ray and in 67 
per cent of those with impaired function. They feel 
that patients should not be subjected to surgery who 
do not have stones by X-ray, and who also lack 
a hi.story of local or referred pain, chills and fever, 
or definite sjiasm. W’lien indicated surgery is not 
carried out such serious complications as rupture, 
peritonitis, hejiatitis and jiancreatitis may follow. Gall- 
bladder ctises get out of bed the day following sur- 
gery. 

Da.modakan, 'K. : 'I'he liver in infective hepa- 
titis. (Brit. Med. J., June 5, 1948, 1079- 
1082 ). 

IJver changes in fatal cases of infective hepatitis 
vary from acute necrosis to portal cirrhosis depending 
upon how long the patient lives. If death occurs in 
two weeks the findings are those of acute necrosis. 
.After three months, the pattern of portal cirrhosis is 
obvious. .Such a sequence occurs in less than one per 
cent, the balance of the aiscs ultimately recovering. 

King, W. E. and Perky, J. W. ; Technique 
of aspiration biopsy of the liver with reference 
to its i(.?e fn diagnosis and prognosis. (Med. 

J. -Australia, June 5, 1948, V. .35, No. 23, 
697-701). 

A full description is given of the technique em- 
])loycd in doing aspiration biopsies of the liver, cm- 
jiloying the Franseen needle. The two complications 
mo.st to be feared are hemorrhage from the liver and 
perforation of the bowel. The clotting power of the 
blood is increased by the routine use of vitamin K 
and a flat film of the abdomen is made to observe 
the position of the intestinal coils. The mortality of' 
the procedure varies from zero to about one per cent, 
nevertheless it should never be undertaken lightly. 
Study of the liver column obtained is invaluable in 
diagnosis and sometimes there is no other way of 
making a diagnosis. 

Culver, G. J. and Kline, J. R. ; Acute 
gaseous cholecystitis. (Radiology, April 1948, 

V. 50, No. 4, ‘536-5.38). 

A case of gaseous cholecystitis is reported in which 
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Gelatine’s effective hematopoietic 
action in 


NUTRITIONAL ANEMIA 


Hcnioglobin is a conjujiiUed protein and depends 
upon a liberal dietary source of protein for its 
production in the treatment of nncmiii. 

Knox Gelatine U.S.P., tvliich is made exclu- 
sively ofsclected bone stock, has a ^ood proportion 
of the amino acids found to be of hematopoietic 
value. One ounce of Knox unflavorcd gelatine 
daily, in divided doses with meals, taken in water, 
fruit juice or milk and in conjunction with suit- 
able iron medication, has been found of value in 
nutritional anemia. 


Knox tmflflvorciJ Gtlatine U.S.I*., un- 
like the rcndy-flovoretl rtcldtinc pow- 
ders. is flit (trofrin, no mr^ar. So it i» 
well Ip specify Knox by name. 

I, 
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the diagnosis was made by plain .X-ray film taken 
in' the gall bladder region. This revealed the organ 
distended by gas with gas also penetrating the layers 
of the gall bladder wall. He made a good recovery 
on conservative treatment with penicillin and sulfa- 
diazine, Tn these cases, whicli forliinatcl}'’ arc rare, it 
is an error to operate as this iisnally leads to death. 
The gas is due to anerobic tnicroorgani.sins. Where 
the gas is of intestinal origin, the bile passages can 
be seen containing gas. 

. Jorgensen, G. : Gallstones in fcccs. (Nordisk 
Med., April 9, 1948, V. 38, No. 15, 744-745). 

1. The presence of gall-stones up to the size of a nut 
in faeces is a sure symptom of choledocholithiasis. 

2. In my material comprising 122 possible and 53 
certain choledocholithiasis patients, stone was found 
in faeces in 20 cases, i. c. in 16 and 37%. 

3. In two trial groups of 10 patients in all there was 
present a total of 35 gall-stones. Of these 30 (86%) 
were found in the stools. It may therefore be sup- 
posed that by far the greater number of stones de- 
livered to the intestines can be detected by careful 
examination. 

In the first trial group there were seven patients 
with no stomach, intestinal or liver suffering. These 
patients were given shellac-coated stones to avoid the 
action of the stomach juices. 

In the second trial group there were three patiems 
vvith achjdia. These patients were given stones with- 
out coating. 


4 A number of the stoncj XSe 
trials bear clear signs of having been subjected 
resorption, winch u-as greater the longer the Jv- 

rcsSied’''''''^’’’^' 

5. Jl will be of importance in carrying out svstemaUV 
invcstigalion for gall-stone in faeces to . give the 
tients la.vative medicine at the same time, e. g., Cads- 
had salts as in that w.ay owing to the quicker passage 
tlirongh the intestines it is possible to decrease 
resorption. 


Rvssi.vg, E.: Residual infectious hepaiitis. 
(Xordi.sk Med:, April 9, 1948, V. 38, No. 15 
7.17-7,39), 


A brief survey is given of t!ic literature concerning 
the post-icteric period and previous foilow-up exam- • . 
inalions of patients apparently recovered from hcpi-] ' 
titis. .'\ttention is called in particular to the frequencj ‘ ■ 
of long [icriods of convalescence. 

In the present follow-up studies an account is ; 
given of tlic fate of 208 patients previously hepatitic 
In 172 previous patients with an observation period i 
of five to eight years the only sequelae observed were \ 
an uncharacteristic dy.spepsin in 20 (five males, ,15 . 
females) and iirobilinuria in three. 

iMtogcthcr II patients thought that they had had : 
an attack of jaundice after discharge from the hospital. ) 
Recurrence of the Ic.sion was ascertained in two- 
cases, nncjiiestionabiy new hepatitis in five, prob-.. , 
able cholelithiasis in two, and dubious icterus in two., 
The distribution curve for serum bilirubiiniria was, 
found to be the same as obtained in normal subjects 
though with a lower average — prolrabiy because the ■ 
blood was extracted late in the afternoon. The scnim 
liilirtibin concentration did hot increase in any in- 
stance. . 

The th}'mol test ga\'e no definitely increased values. 

Tlie Takata reaction was negative in every instance. 
Enlargement of the liver or spleen could not be as- 
certained in any instance. 


Ytkehus, O. ; Telangcctasis hemorrhagica 
hcriditaria and liver cirrhosis. (Nordisk Med, 
April 9, 1948, V. 38, 730-733). 


The author mentions a case of Osier’s 'V ^ , 

cpalic affection in a 54 year old woman, 
ti acute jaundice in -April 1940, her Osier s isea • 
,'as obviously aggravated, with eruption “ 

:tases and frequent bleedings from 
atient died under a picture of ‘^"^L.LV 

t the post mortem a hepatic cirrhosis ^ 
osely resemlilmg Hnennec’s type but 
Italic dilated vessels both m the .w; 

nasal mucosa and the brain. Two of the j , 


d sisters of . the patient have also been _ 

1 showed symptoms of latent hepatic . 
h slightly increa-sed serum .p 

rf lip^s in the “'I'**; ' ■ 

nine. , Various opinions regarding the et & 
Osier’s disease are briefly mentioned. As o P . . 
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tical importance it is pointed . out that the hepatic 
affection may pass unnoticed and that telangiectases 
may e.xist as long as 15 to 20 years before any clinical 
manifestations of the liver disease. As is also pointed 
out by American authors, one is therefore advised 
to be cautious with hepato-toxic drugs in patients 
with telangiectases. 

Ulckr 

Schwartz, L. A. : Psychosomatic aspects of 

peptic nicer. (Harper Hosp. Bull., Feb. 1948, 

V. 6 , No. 1, il-17). 

This is an attempt to clarify our conceptions and 
terminology with respect to the influences of emo- 
tional states in the production of gastric hypersecretion 
and possibly of peptic ulcer. At first we felt that psychic 
trauma adversel)' affected an existing ulcer, but now 
we more or less accept the view that psychic dis- 
turbances actually cause the ulcer. Draper’s idea that 
fear, usually based upon an increased fcmininit 3 ' con- 
tent in the ego of the predominantly “male” ulcer 
patient, is perhaps merelj' another way of expressing 
Alexander’s theory of repressed, oral-receptive 
tendencies. This theory is built upon the find- 
ing of a conflict in the deeper laj^ers of the ego 
quite bej'ond tlie limits of consciousness, common to 
ulcer patients. The conflict is caused by a deep desire 
to be dependent upon someone (mother, mother-sur- 
rogate) or to be loved, failing which in actual ex- 
perience, the ego regresses to the infantile equivalent, 
viz., to he fed. This arouses gastric acti\'ity, occasion- 
ing hypersecretion and possibly causing peptic ulcer. 
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It ‘must be pointed out that this kind of h\’persecre- 
tion and increased gastric activity is by no means the 
same thing as appetite secretion, which is a consci- 
ous process, although presumably it would be medi- 
ated largely through the autonomic nervous system. 
The entire problem is bj- no means clearly delineated 
at this time. On more superficial levels of the ego, 
we know that emotional stress, anxietj', insecurity, 
resentment, guilt and frustation as well as fear are 
capable of producing gastric hyperactivitv’, but there 
is also good evidence that different individuals may 
and do react differently to such stresses. Neverthe- 
less, the recent work of Mittelman and Wolff show 
conclusively for the first time a simultaneous aug- 
mentation of acid-pepsin secretion and motor ac- 
tivity of the stomach accompan 3 'ing certain emo- 
tional reactions. These should be placed in the cate- 
gor 3 ' of the cephalic phase of secretion although they 
have no relation to the taking of food or the con- 
scious thought of taking food, and no relation either 
to basal secretion. It is possible that more fundamental 
progress in the therap 3 ' of ulcer will result from in- 
creased study of the affective states. 

Steinberg, N.: A nenv protein hydrolysate 
for the treatment of peptic ulcer. (Rev. Gas- 
troent., April 1948, V. 15, No. 4, 319-332). 

The author merely states that his protein hydro- 
lysate was “prepared from a combination of a vege- 
table ferment (papain) with 3 ’east comple.x, and en- 
Z 3 'mes on defatted soybean flour.” The use of this prep- 
aration stopped ulcer pain in all cases within two or 
three days. Its high neutralization factor makes the 
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hydrolysate a valnahfe adjunct hi jicptic ulcer tlierapy. 
Tlic addition of five per- cent whole jirotein serves 
best to control epigastric pain and vomiting in py- 
loric block. Mixed with olive oil, as an cnnilsion, it 
serves well for interval feedings during tlic night. 

Malmhos, a. M. axi) Hiertonk, T.; TAr 
Vife^cyclc of peptic ulcer. (Nordisk Med., 
April 1C, 1948, V. 38, No. 16, 774-778). 

This report includes C87 cases (195 gastric and 495 
duodenal ulcers) all diagnosed by X-ray and followed 
up from seven to ten years ; only 0.6 per cent could 
not be followed up. Medical treatment consisted of 
three or four weeks in bed in hospital with diet and 
antacids. Although 93.5 per cent showed cure by X- 
ray, the late results were had. A grave course was 
shown in 40 per cent of cases and a satisfactory course 
only in 31 per cent, the balance .sboiving '"fair" re- 
sults. Duodenal ulcers have the greater tendency to 
relapse. Emotion, fatigue, lack of sleep and infection 
arc enemies of jjcptic ulcer patients. If the patient 
cannot be controlled, operation sbould be done early. 
Billroth I operations showed a 65 per cent excellent 
subsequent course, and the operati\'c mortality was 
low, 

HtRsciiDF-RG/A, F. : Mcdicnl mauanemcni of 
peptic nicer. (Nordisk Med., -April 16, 1948, 

V. 38, No. 16, 771-774). 

Hitherto the author considered medical treatment 
of ulcer as cfTective as any treatment in the realm of 
medicine, but recent statistics are admittedly dis- 
couragittg. He divides peptic ulcer into constitutional 
and exogenic forms. The progno.sis is bc.st in those 
with short histories, although there is no reliable 
protection, against recurrences. Long-continued diet, 
and avoidance of physical and mental strain as well 
as respiratory infections constitute prophyla.vis. The 
patient must be convinced of the importance of the 
diet, otherwise it becomes burdensome and dishcart- 
cuing. Laborers, who have to work hard, should be 
treated surgically. P.sychosomatic medicine in its em- 
phasis on reduction of psychic strain has done good, 
hut there is a danger of psychosomatic medicine be- 
coming too one-sided. 

Ckile, G. Jk., akd Dem pskv, W. .S.; Treat- 
iiicnt of gastric ulcer. (Cleveland Clin. Quart., 

July 1948, V. 15, No. 3, 147-151). 

It is not alwaj's possible to distinguish between 
peptic ulcer and cancer of the stomach. Afost cases 
of gastric ulcer requiring operation should be treated 
bv gastric resection rather than by vagotomy. Va- 
gotomv for gastric nicer is not recommended unless 
in) the ulcer is excised and examined microscopically 
•or (h) the ulcer is so high that it cannot he resected 
without performing a total gastrectomy or incurring 
undue risk. 


Xurnisr 

JA.MI-..S,. C. W.; Peptic ulcer i„ pregnancy 
n-ilh report of a case of perforation. (Brit 
Med. J., July 10, 1948, 74-75). 

Die author's case developed a perforation of a 
duodenal ulcer in the 36tl, week of pregnanev. Tht 
discussion tleals with the question — whv i/pcpik' 
nicer .so e.xtremely rare in pregnanev? JNo definiic 
coiiclii.sion could be reached. The fact' that the secre- 
tion of gastric acid varies inversely with the con- 
centration of gonadotropic horinonc, in the urine, 
suggests th;it a new method of treatment for ulcer 
might lie established rivaling vagus resection in pop-, 
ularity. Tlic work of Sandweiss is referred to, (Amer. 
J. Ohsl. Gyncc., 45, 131). 

Stkau.s, D, C, : Vagus nerve resection (va- 
(jatomy) in the treatiiieuf of acute perforated 
duoileual ulcer: report of a case. (J. Indiana 
State Med. Assn., Julv, 1948, V. 41, Ko. 7, 
700-703). 

A man of 40 suffering from a very chronic duodenal 
nicer was operated on for perforation, and because 
of his good condition, tlie incision was e-stended 
to jiermit bilateral transabdominal ■mgotomy. His., 
recovery was rapid and four months after operation . 
he was jicrfectly well and able to cat almost all kinds 
of food. Tin's is tbe first case in which vagotomy has 
been engiloyed at the time of a repair of a perforating 
peptic nicer and the author feels that, owing to the 
frequently bad cour.se following such repair, the n- 
gotomy ongbl to lie inclucied in cases in which the 
patient's condition permil.s it. No general peritonitis 
was present. 

Joii.v.s, T. N. P., A.xn Grose, W, E.; Sy'm- 
posinm Oil vagotomy for peptic ulcer If- 
Early surgical results in 43 cases. (Bull, 
lohns Hopkins Ho.sp., 81, p. 92. .August 
1947). ■ 

Vagotomy for peptic ulcer was performed on 43 
patients with one death not related to the 
section. Satisfactory results were reported in 34 o 
41. jiatients followed for two months to two i ears, 
iin-satisfactory results, making the operation p failure, 
were shoivn in seven patients. The failures "ere in 
patients who had had vagotomy alone without ad- 
ditional gastric surgery ; on the other hand cs re^ 
suits were obtained in 10 patients who had laf P}^ 
loroplasty or gastroenterostomy in addition to la 

^ Transient bothersome effects were found m man} 
of the “.s-ati.sfactory” group .and consisted « 
of increased howel frequency and (or) cia ■ 
sense of ov'erwhehning fulness after eating, 
sometimes vomiting. In 24 patients there . 
effect a more or less marked paralysis of the st 
musculation. 



A. J. D, D, 
March. 19-ia 


79 


DDT Poisoning and tlie Elusive Virus X:** A New Cause for Gasiro-Enteritis 

By 

, MORTON S. BISKIND, M.D. 

New York 


T~^ UKiXG A PERIOD of more than two j'cars, niimer- 

^ ous cases of a curious symptom complex, appar- 
ently never before reported, have been observed 
throughout the United States. For want of a satisfact- 
ory explanation for this ailment, it has been widely at- 
tributed to infection with a thus far illusory “virus 
X.” 

The syndrome consists of a group of or all the 
following: Acute gastroenteritis occurs, with nausea, 
vomiting, abdominal pain, and diarrhea usually as- 
sociated with extreme tenesmus. Coryza, cough and 
persistent sore throat are comlnon, often followed 
by a persistent or recurrent feeling of constriction or 
a “lump” in. the tliroat; occasionally the sensation of 
constriction extends substernally and to the back and 
may be associated with 'severe pain in either arm. 
In some cases the hyoid bone becomes acutely pain- 
ful to pressure for a few days. Pain in the joints, 
generalized muscle weaknc.ss and exhausting fatigue 
arc usual; the latter are often so severe in the acute 
stage as to be described by some patients as “pa- 
ralysis.” Sometimes the initial attack is ushered in by 
vertigo and syncope. Intractable headache and giddi- 
ness are not uncommon. Occasionally herpes zoster 
appears. Paresthesias of various kinds occur in most 
of the cases; areas of skin become exquisitely hyper- 
sensitive and after a few days this hyperesthesia dis- 
appears only to recur elsewhere, or irregular numb- 
ness, tingling sensations, pruritus or formication may 
occur. Erratic fibrillary twitching of voluntary muscles 
is common. Usually there is diminution of vibratory 
sense in the extremities. 

After subsidence of the acute attack, irregular 
spasm of smooth muscle throughout the gastroin- 
testinal tract often persists for weeks or months, as- 
sociated with increased fatigability, which only gradu- 
ally regresses. Febrile reactions occur occasionally 
during the initial stages but are not the rule. Except 
for a tendency to anemia, and in some cases a relative 
lymphocytosis, no constant changes are observable 
in the blood. Many of the patients have an acute 
bout of apprehension associated with the foregoing 
symptom complex and rarely is this relieved by re- 
assurance as to the absence of physical findings suf- 
ficient to account for the severity of the disturbance. 

Most striking about the syndrome is the persistence 
of some of the symptoms, the tendency to repeated 
recurrence of others o\'er a period of many months 
(sorne patients fail to show complete recovery even 
after a 3'ear) and the lack of detectable lesions suf- 
ficient to account for the severity of the subjective 
reaction. 


The high incidence, the usual absence of a febrile 
reaction, the persistence and erratic recurrence of 
the symptoms, the lack of observable inflammatory 
lesions, and the resistance even to palliative therapy, 
suggested an into.xication rather than an infection. 
Investigation for possible etiologic agents soon led 
to consideration of DDT (2, 2 bis (para-chlorophenyl) 
1, 1, 1-trichloroethane ; less precisely designated di- 
chlorodiphenyltrichloroethane). The epidemic first ap- 
peared at about the time DDT came into widespread 
use by the civilian population. The signs and symptoms 
described in the pharmacologic and toxicologic litera- 
ture as characteristic of DDT poisoning, are identical 
with those appearing in patients with the affection 
described (1, to 1.3). 

Thus, among the disturbances which occur in known 
clinical poisoning with DDT are the following: acute 
gastroenteritis with nausea, vomiting, and abdominal 
pain, and diarrhea, coryza, cough, conjunctival irri- 
tation, a feeling of constriction in the throat and 
chc.st, dyspnea, persistent sore throat, giddiness, anxi- 
et\' .and apprehension, extreme lassitude, muscle weak- 
ness, fibrillary, spastic and even con\ailsive contrac- 
tions of voluntary muscles, heaviness and aching of 
extremities, pain in joints, dermatitis, anemia, changes 
in the white blood cells and increase in blood calcium. 
In fatal cases of clinical DDT poisoning, tissue changes 
identical with those found in experimental poisoning 
in animals have been reported: degenerative changes 
in liver, kidney, spleen and adrenals, gastritis and 
enteritis with petechial hemorrhages throughout the 
gastrointestinal tract and hyperplastic changes in 
l\’mphoid follicles and Peyer’s patches; pulmonary 
edema, bronchopneumonia, and changes in the blood 
vessels and cardiac musculature have also been re- 
ported. 

Despite the fact that DDT is a highly lethal poison 
for all species of animals, the myth has become preva- 
lent among the general population that it is safe for 
man in virtually any quantity. Not onl)' is it used in 
households with reckless abandon, so that sprays and 
aerosols are inhaled, the solutions are permitted to 
contaminate the skin, bedding and other textiles are 
.saturated, and food and food utensils are contaminated, 
but DDT is also widely used in restaurants and food 
processing establishments and as an insecticide on 
crops. Cattle, sheep and other food animals are ex- 
tensively dusted with it and large areas are indis- 
criminately spr.ayed from airplanes for mosquito con- 
trol. DDT is difficult and usually completely impossible 
to remove from contaminated foods (it is not af- 
fected by cooking) (14), and it accumulates in the 
fat and appears in the milk of animals who feed on 
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sprayed pasture or on contaminated fodder or who 
lick the DDT from their hides (14, to 16). As DDT is . 
a ciimnlativc poison (in animals repeated small -doses 
arc as lethal as single large ones) (17, to 20) it is in- 
evitable that large scale intoxication of the American • 

■ population would occur. In 1944, Smith and Stolil- 
~ man (17) of the National Institute of Health, after 
an extensive study on the cumulative toxicity of 
DDT, pointed out, “The toxicity of DDT combined 
with its cumulative action and absorbability from the 
skin places a definite health hazard on its use.” 

Since low grade chronic intoxications from .small 
amounts in foods arc e.xtremcly dilTicult, if not im- 
possible to trace, an efFort was made to determine 
whether severe acute attacks of the type described could 
be related to known exposure to DDT. Patients com- 
plaining of the acute symptoms were therefore ques- 
tioned as to prior e.xposure to this agent, A few il- 
lustrative cases arc presented briefly; 

Two patients developed acute gastroenteritis while 
at a vacation resort where kitchen and dining room 
were treated to frequent doses of DDT with an elec- 
tric-powered aerosol device. In one of these patients, 
coryza and acute spasm of the lumbar musculature 
occurred at the same time. This 'vas followed by a 
persistent sense of constriction and a feeling of a 
lump in the throat so severe that investigation Avas 

made for a possible neoplasm — none ivas found. 

Both these patients had subsequent repeated attacks 
of enteritis over a period of months and complained 
of continuous c.xtremc fatigability, fibrillary twitching 
of muscles, irregular paresthesias and pain in the 

extremities. Eleven months later, some of the symp- 
toms, while considerably less severe, were still pre- 
sent. One of these patients, some months after the 
original attack, was unknowingly exposed directly to 
a DDT aerosol used in a room connected by a partially 
open window with the room in which he was work- 
ing. Within an hour there Avas recurrence of the 

sense of pharyngeal and substernal constriction, folIoAA'- 
ed by nausea and abdominal discomfort. The next 
' day the patient had coryza and diarrhea. Subsequently, 
both patients Avere exposed to DDT residues in an 
area that had been heavily spra)'cd. There Avas scA-ere 
and persistent recurrence of all the symptoms in 
both cases. 

TAA^enty-fivc patients Avith the “virus X" syndrome, 
Avere exposed directly to DDT spray or aerosol used 
to protect clothing from moths in a closet. In each case, 
Avithin a Icav hours there Avas coryza, cough and con- 
junctival irritation to be folIOAved next day by extreme 
debility, nausea, vomiting and diarrhea. The gastro- 
enteritis persisted in each case for from one to four 
Aveeks, and increased fatigability, irregularly recurring 
malaise and other symptoms persisted for some months. 

TAvelve patients slept in beds sprayed Avith DDT at 
regular interA’als (purely as a preventiA'c measure 
nohe had had bedbugs). Bedding, mattress and springs 
were indiscriminately saturated. All had repeated at- 
tacks' of gastroenteritis Avith interr'ening intervals in 
•which the main complaint Avas a disturbing sense of 
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miilai.se. This is of interest in vicav of exoprim/. i 
poisoning in animals produced by contact av£ S 
saturated with DDT (17). 'v'th tcxtifc , 

Another patient made a series of airplane flirius : 

tn VHrinnc lAnfie a • f . 


O various parts of .South Ameriai. During this S 
lie Ava.s reputedly c.xposcd to DDT aerosol used at 
a iiuinbcr of airports to prevent international traaf- 
port of masquitoes. In each case there Avas almost. . 
immediate irritation of the respiratory tract (other pas- 
sengers complained of this too), with a sense of' 
sulTocation, cough and coryza, and giddiness. The pa- 
tient s trip had hnally to he interrupted Avhen he de\c!-,; . 
oped a severe acute gastroenteritis and e.xtreme mus- 
cular Aveakness requiring bed rest for 16 days. The . 
enteritis, for AA-hicb no etiologic agent could be found' 
persisted for Aveek's despite intensive therapy with sul- ■ 
foiiamidcs, antibiotics and adsorbing agents. 

In another case, Avliilc transferring a solution of 
DDT in kerosene from a spraying dcA’ice to another 
container, the solution was spilled on the hands and 
not immediately removed. A residue of the original 
DDT solution contaminated the liquid subsequently 
used in the sprajdng’ dcA’ice and to this the patient . to 
also exposed. Acute gastroenteritis dev'cloped the next, 
day; this persisted for tAvo Avecks. During this time 
cory'za, sore throat and cough developed which sub- . 
sided three Aveeks later. Extreme lassitude, pain in 
the joints and a disturbing sense of malaise persisted-, 
for AA’ceks afterwards. 

•A patient Avith nutritional macrocytic anemia in. 
Avlioin the lilood picture and nutritional state had , 
been maintained for many months on adequate dos-. 
age of B A'itamins, including folic acid, and liAW,. • 
began to Avork weekends at an institution where she..- 
also took her meals. The patient noted that she in- 
variably Iiad a low grade nausea, occasional diarrhea ^ 
and a sense of malaise, during and immediately follow- 
ing each of these Aveekends, but she dismissed these 
sy'inptoms as possibly due to anxiety. IVhen seen 
after several months of this regime, there aa^s re 
ciirrence of the anemia despite continuation of pw 
A'iously adequate therapy'. On inquiry it Avas foun 
that the kitchen and dining room of this institution 
AA’crc regularly spray'ed Avith DDT. The patient ir 
continued this employment and had no 
tacks of gastritis tliough some malaise persiste an , 
the anchiia responded only very slowly to more i 
tensiA'e therapy'. 

Another patient in whose home DDT sprays "W 
regularly used, bad had repeated attacks ' T : 

vomiting and diarrhea over a period of 1 
on several occasions AA'as confined to bed o\ 
severe pain in the joints, muscular 
regular paresthesias, and malaise. These at ac 
invariahly associated AA’itli scA'ere apprehension. 

In tAVO further cases, patients Avorktng ' 

tablishment Avhere stored textiles Avere V Led ■ ; 

ed Avith DDT for moth-proofing purposes P . . 

• repeated attacks of gastroenteritis ^ un- 

in each case for more than a month and 
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responsive to any therapy. One of these patients, skep- 
tical of any possible connection between her previous 
attacks and exposure to DDT, subsequently deliber- 
ately exposed herself to a DDT spray; nausea and 
severe abdominal pain supervened within a few hours, 
and diarrhea occurred subsequently. Two other skep- 
tics who had had previous attacks of the syndrome 
described, re-exposed themselves, one to skin con- 
tamination , with DDT solution, the other to DDT 
aerosol; both had prompt and severe recurrences 
which persisted for many weeks. 

Altogether data have Iieen accumulated on more 
than 200 cases of the “virus X” syndrome in which 
the condition followed immediately on known e.x- 
posure to DDT. 

On routine quc.stioning of patients with the “virus 
X’’ .syndrome as to exposure to DDT, I was sur- 
prised to find that more than a few of them had 
discovered for themselves that exposure to DDT 
sjiray or aerosol caused lachrj’mation, coryza, cough, 
“wheezing” and nausea. But all of them, completely 
convinced of the utter safety of DDT, dismissed these 
symptoms as unimportant. 

-As already indicated, a prominent feature in virtu- 
ally all the patients was c.xtrcme apprehensiveness. 
This is probaldy exijlicablc on tiie basis of functional 
and possibly even morphologic changes in the central 
nervous .system produced by DDT, since in DDT 
poisoning in animals such disturbances are frequent.* 
This apprehensivencss (also reported in experimental 
DDT poisoning in man by Wigglcsworth (1) and 
by Case (2) often made care of these patients extreme- 
ly difficult since they were importunate both about 
diagnosis and the demand for relief. Infection with 
a hypothetical virus was distinctly unsatisfying as 
an explanation and no therapy appeared in any way 
to modify the course of the affection. 

In some of the cases attributed to "virus X,” ob- 
served at different times iij different parts of the 
country, concomitant infection with actual known 
viruses, such as that of influenza and the common 
cold, is of course possible. This may have been re- 
sponsible for failure thus far to consider the possi- 
bility basically of a toxic rather than an infectious 
agent. 

Discussion 

The toxicolog}’ of DDT has been investigated ex- 
tensively in a large number of .species (17, to 24). It 
has lieen found almost without exception to be lethal 
to every form of animal life tested, the only limiting 
feature being the waxy nature of DDT and its solu- 
bility only in lipoids and lipoid solvents. It is largely 
this limited solubilit}' which has been depended on 
(excessively, it now appears) to safeguard man and 
other- mammals from poisoning. 

• Noedlo.^.s to say, flndlngrH related to the nervous sys- 
tem, and muscular .spasm and weaknos.s In severe acute 
affections of this typo, h.ave led to confusion with such 
entities .as meningitis and poliomyelitis. 


In rats, mice, rabbits, guinea pigs, cats, dogs, chicks, 
goats, sheep, cattle, horses and monkeys, DDT pro- 
duces functional and degenerative changes in the liver, 
gall bladder, kidney, spleen, thyroid, adrenals, ovaries, 
mj'ocardium, voluntarj' musculature, central nervmus 
system and peripheral nerves, gastrointestinal tract 
and blood (with variations depending on the species) 
(17, to 24). DDT is as lethal in repeated small doses as 
in larger single doses. In low-grade chronic poisoning 
in animals growth is impaired (20). The severe liver 
damage that results in these animals is not affected 
cither by adequate protein (17) or by choline (20). 
In chronic administration by mouth no difference in 
toxicity is detectable between use of DDT in oil solu- 
tion or in drj' form (20). In chronic intoxication 
in rats there is a tendency to tumor formation in the 
liver (20). DDT is stored in the body fat and is 
excreted in tiie milk of dogs, rats, goats and cattle 
(15, 16). 

Following an initial peak, excretion of DDT in 
the urine reaches a plateau and continues thereafter 
at a slow rate (18, 25); thus cumulative poisoning 
with DDd' can and undoubtedly does occur with 
ease. DDT is demonstrable in the blood, bile, liver, 
kidney and central nervous S3'Stem, as well as in the 
urine, in both acute and chronic poisoning (17), 
fles])ite imperfect absorption. In cattle, eating of 
fodder contaminated with DDT residues in very small 
amounts, leads to storage in the muscles iij amounts 
chemically detectable five weeks after discontinuing 
ingestion of DDT (14). Therefore, in addition to 
direct exposure to DDT powders, sprays and aerosols, 
cumulative poisoning in human beings is possible from 
ingestion of meat, milk, butter and other foods con- 
taminated with traces of DDT. 

Based partly on the military use of DDT, partly 
on acute studies on a small number of healthy adult 
volunteers and on limited observations of workers 
handling DDT, the misapprehension is widely current 
that DDT is lethal only to insects and is completely 
.safe in all its forms for almost any insecticidal use 
by human beings. As a source of accurate toxicologic 
data, the military field experience with DDT leaves 
much indeed to be desired. Clinical syndromes of 
tbe type here described are hardly treated with sympa- 
thetic attention when occurring among soldiers in 
wartime. Questioning of returned veterans reveals 
that these reactions actuallj' occurred frequently among 
soldiers exposed to DDT, but were invariably at- 
tributed to other causes. Unfortunately, the areas 
in which the heaviest treatment with DDT was re- 
quired, are also the areas in which enteric infections 
cspecialK’ are highl}' endemic. 

This leaves then the investigations on human vol- 
unteers. Altogether comprehensive reports on five 
adult male volunteers were found in the literature; 
these volunteers were exposed to cutaneous absorption 
and ingestion of DDT solutions and inhalation of 
DDT aerosols. Of these five, three were investigated 
in Britain and two in the United States, In' one' case 
reported by Wigglesworth (1) brief application of 
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a solution of DDT in acetone to the skin, led to heavi- 
ness and aching of limbs and weakness of legs, "ex- 
treme nervous tension” and anxiety, insomnia and 
involuntary tremors of the whole body; anemia, Icu- 
cocj'tosis and temporary rise in blood calcium occurred. 
Bed rest was required owing to pain in the extremities. 
The subject was away from work for 10 weeks and 
at the end of a year recovery was not yet complete. 

; Case (2) reports his own experience and that of a 
colleague, who exposed themselves to cutaneous ab- 
sorption by direct contact with Avails covered Avith a 
water-soluble paint containing two per cent of DDT 
iind subsequently treated Avith a thin rdtn of oil to 
simulate service conditions in the navy: 

“The tiredness, heaviness, and aching of the limbs 
were very real things, and the mental state also Avas 
most distressing. Not only was a slate of extreme 
irritability present, hut also both subjects had a 
great distaste for Avork of any sort and a feeling of 
nicntal incompetence in tackling the simplest mental 
task . . . The joint pains were quite violent at times 
... subject A. I. was so prostrated he had to take 
to his bed for a da}-.” 
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other cases is not reported beyond the- initiaUltad'^ 

undoubi ' 

due to DDJ came to light. A young man whofendlM 
a larp amount of DDT used mainly for dusting catS! 
developed an intractable and rapidly fata! liemorrWc 
gastroenteritis and hepatitis. The condition vas ai- 
tributcd to an infection of unknown origin. 

l o anyone with even a rudimentary knoivledeed' 
toxicology, it exceeds all limits of credibility tliat a 
compound lethal for insects, fish, birds, chickens, raE, 
guinea pigs, rabbits, dogs, aits, goats, sheep, tiones 
Kittle and monkeys Avould be nontoxic for himian beings’, 
The claims made by various investigators that DDT 
is .safe for luiman beings were of course, based on • 
the assumption that the amounts to ivliich person- 
would be exposed would not exceed the then kitoira 
limits of tolerance, Thc.se limits did not take’ info 
consideration sensitization phenomcnaf or the tre- 
mendously wide A-ariation in susceptibility to such toxic 
agents in the general population. Most of the e.xposed ; 
subjects examined have been healthy male adiife. 
qualifications possessed by only a portion of the total 
jiojAiilation. But ei'cn the proposed safe limits have been 
exceeded. 


Other findings ivcrc increase in crj'throcytc de- 
struction, decrease in mean corpuscular liemoglohin, 
increase in reticulocytes, diminution in granulocytes 
accompanied by appearance of immature leukocytes, 
appearance of indican in tlie urine, diminution of 
some refiexes, and in one of the subjects, patchj' 
anesthesia of the skin, slight impariment of hearing 
and transitory yellow Au'sion, and muscular fibrillation. 
Recovery required from four to five weeks. 

The American subjects Avere made of sterner stuff, 
for extensiA'c inhalation of DDT aerosol (and in 
one of the subjects, subsequent ingestion of an oil 
solution of DDT), according to Neal, von Octtingen 
and their collaborators (26, 27), led to no significant 
untoAvard results. But even in tiicsc subjects diminu- 
tion in hemoglobin from 19 to 15.5 gm. per 100 cc. 
occurred in one and a decrease of from 15 to 13.5 gm, 
in the other. Temporary irritation of the conjunctiA’ae 
and respiratory tract, clumsiness and forgetfulness 
also occurred but these Averc attributed mainly to tlie 
A'ebicle in AvTiich DDT Avas dissolved. One of these 
subjects, as already indicated, tAvice subsequently in- 
gested solutions of DDT in oliA^e oil without ill effect 
(25). Yet Thoungh (7) has reported 27 cases of 
acute gastroenteritis with vomiting, diarrhea, giddi- 
ness and bradycardia following ingestion of rice ac- 
cidentally' contaminated with DDT powder, a form in 
which it is claimed to be less readily absorbed. 

A survey of the literature rcA'cals at least 46 known 
cases of DDT poisoning in human beings (1 to 12 to 
28 to 30 to 32). The actual total is undoubtedly larger 
but indefihiteness in some of the reports does not permit 
of an accurate estimate.. Sources of the^ DDT varied 
from actual ingestion of lethal quantities in solution, to 
exposure to DDT spray and aerosol, DDT paint and 
DDT residues on food. Six of the reported cases are 
known 'to baA'e been fatal. The course of some of the 


Cameron and Burgess (33), for instance, conaid- , 
cred solutions not to exceed 0.5 per cent of DDT safe, 
for biiman use and pointed out that higher concentra-, 
tions would be dangerous. Yet not only do the, com- 
mercial jircparatioiis on the American market range 
mainly from tlirec to 10 per cent, but they have beoi’ 
released for indiscriminate use by tlie general public, 
Avho in turn have been subjected to a barrage of-.; 
dangerous misinformation on the subject. Even the 
0.5 per cent solution ad\'Ocated by Cameron and Bur- 
gess cannot be used safely' by untrained persons, 
since e\’en this concentration may be lethal to animals 
(34) and would undoubtedly- he at least toxic to human 
beings. 


Among the studies on the toxicology of DDT, tuo 
ace of especial interest. Rikcr and his associates ( J 
and Jandorf, Sarrett and Bodansky (36) have )0 ' 
shown that DDT increases the oxygen consumption , 
of body tis.sucs. There is an increase in the ineta oic 
rate of DDT-treated rats resembling somewhat tna 
produced by’ the nitrophenols (35). (One canno le 


nit draw the analogy between the current use 


of . 


nil ciraw uic ^ 

DDT and the short-lived mania for dinitropheno 
Iccade ago. This substance too, on the -rj: 

mpressive toxicologic investigation, avas J ^ ^ 

n limited dosage for human beings — 

;o develop cataract and other serious 
ts use). Riker and bis collaborators ( / . . 

Aoiutcd out the resemblance between ° (,{ 

iffects of DDT produced in animals and tim . 

laranhenA’lenediamine and hydroquinone. No 0 


t One patient in the series reported In this J* 
.en heavily exposed to DOT spray 
Tect. A year later he was again exposed and 
jllapsed.- he had n.ausea. vomiting, eto- 

luscular Ave.nkness, pain and aching in t 
oe also references 31 .and 32. 
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DDT Poisoning and tjie Elusive "Virus X" 


A. .1. D; D. 

March. 1913 

(lays would even- consider indiscriminate exposure of 
the public to these compounds. 

•An example of current impressions about the safety 
of DDT for the public appears in a recent issue of 
LIFE magazine. In a scries of pictures DDT aerosols 
are shown being applied from an airplane and by 
ground equipment to the grounds of a resort, the 
inside of a cowbarn and a house and the like. Adults, 
children and cattle are shown engulfed by the aero.sol, 
which is implied to be harmless, “The fog covers 
ci'crything . with a submicroscopic and stainless film of 
])oi.son, lethal to insects but harmless to humans, ani- 
mals and ffiod.” Indeed, a young lady is shown liold- 
ing a sandwich and drinking a beverage in the midst of 
the aerosol cloud. Says LIFE “Unlike dust or 
spray the fog will not contaminate food.” 

In the course of inquiries made of numerous in- 
dividuals, once DDT poisoning as a clue to the “virus 
X” syndrome became apparent, I was amazed to 
find that many persons use DDT solutions as freely 
as they would a detergent, and with no safeguards 
whatever to avoid personal contact. Additionally, 
serious illness and death in animals exposed to DDT, 
in every case attributed to infection, came to light. 
Two dogs dusted with DDT acquired severe “dis- 
temper” and had to be destroyed. In an apartment, 
within a few hours after the clo.sets and their contents 
were intensively sprayed with DDT, a coclcer spaniel 
began to vomit, (leveloped convulsions and died the 
next (by. Three young dogs kept in a kennel sprayed 
daily with DDT dcvclopecl “distemper” and died, at 
a time when there had been no other cases of distemper 
among dogs in the neighborhood. (Hill and Robinson 
(3) reported death of two bull terriers sprayed with 
DDT). A Siamese cat dusted with DDT developed 
convulsions in a few hours and died some days later 
with parah'sis of the hind limbs. On a cattle ranch 
in which the animals were heavily dusted with DDT, 
a mysterious affection caused numerous deaths in 
these animals from a hemorrhagic, perforating en- 
teritis, never before observed. In a midwestern farm- 
ing community, numerous cases of an intractable hem- 
orrhagic diarrhea (“black scours”) have been oc- 
curring among cattle dusted or sprayed with DDT, 
kept in barns sprayed with this agent or fed with con- 
taminated fodder. Many of these cattle have died. The 
“X disease” which (“although it started only recently”) 
is reported to have caused serious losses among cattle 
in at least 26 states, bears a remarkable resemblance to 
the known effects of DDT poisoning.^ 

, There is no question that the DDT problem re- 


quires intensive ■ further investigation. In the mean- 
time, public health officials might well consider 
seriously the joint statement issued in 1945 by the 
U. S. Ariny and U. S. Public Health Service (37), 
While this statement is concerned primarily with mos- 
quito control and does not adequately cover the possi- 
bilit}' of toxic effects to human beings and domestic 
animals, the cautions there advised are relevant to 
all the uses of DDT ; 

“Successful use of the new insecticide DDT to 
combat in.sect-borne disease among our troops over- 
seas has brought .sudden renown and notoriety to 
this potent war-developed insect killer. Dramatic re- 
sults of its large-scale use to control epidemics, and 
the spraying of DDT from aircraft, have fired public 
imagination and fostered tbc hasty conclusion that 
DDT is a complete solution to all our insect-borne 
disease problems. However, it must be remembered 
that DDT distril)uted over the countryside not only 
wipes out malaria-carrying mosquitoes but also may 
kill other insects, many of which are beneficial. Much 
still must be learned about the effect of DDT on the 
balance of nature, important to agriculture and wild- 
life, before general outdoor application of DDT can 
be safely employed in this country. It may be nec- 
essary to ignore these considerations in war areas 
where the healtli of our fighting men is at stake, 
but in the United States such considerations cannot 
lie neglected. Extensive investigations are now be- 
ing carried out by authorized agencies to determine 
the usefulness and possible hazards in the large- 
scale dissemination of DDT. Until more information 
has been obtained from such investigations and until 
it has been evaluated by all interested parties, plans to 
employ DDT indiscriminately for outdoor area con- 
trol of insect disease vectors in this country are not 
to be encouraged.” 

Sum MARY 

Evidence is presented that the new syndrome widely 
prevalent in the United States for more than two years 
and attributed to infection witli a hypothetical “virus 
X,” is in reality due to DDT poisoning. 

t "X dl.sease” of o.attlo la cl(!.scrib(!d as lollowa (Prairie 
F,-iriner 120:31, A'lf?. 28, 1948); ‘‘Young animals are most 
BUHcerptIble. Severely affected animals usually die. Preg- 
nant animals frequently abort. It lasts from several weeks 
to about three months. Four to eight per cent of af- 
fected cattle die. Symptoms include a watery discharge 
from the eyes and nose, failing appetite, loss of condition, 
depression, and a gradual thickening of the skin. Some- 
times diarrhea occurs in the late .stages.” Later reports 
indicate the Incidence to bo 31 per cent and the mortality 59 
per cent. 
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S URGICAL E.xpLOUATiON of tlic comiiion bilc duct 
hns increased in frequency during the past ten 
years. There are sev'eral reasons for tin's. First, pa- 
tients with cholelithiasis and without jaundice may 
have stones in the common duct (1). Such calculi 
may he first ohserved at operation. Second, there is 
a lower morhidity today in patients operated upon 
for common duct obstruction (2). This is due, al- 
most entirely to improved preparation of each pa- 
tient and the realization by the gastroenterologist 
that cholelithiasis requires surgical therapy. Third, 
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technical advance has placed tumors of the pancr^' 
and in the region of the papilla of die bile ductmi* 
in the scope of surgical attack (3). 


Diagnosis 

Earlv diagnosis of common duct disease is a 
mportant aspect in surgical therapy. It may e ' 
Icult to dilTcrentiate intra- from e.Ntra-hepattc ja 
lice, particularlv if the icterus is of several ' 
-atioii (1). It’is of '.significance that ' 

)C found in fifty per cent, of patients with corn 
luct stone. On the other hand, e-xploration o 
ipmmon ,duct -reveals that fifty per cent o jaya 
latieiits have. a stone as the cause for the jaun ic 

In addition, a tumor less than one centimeter 
liaihctcr ivhidi is located near the termma i 


A. J. r>. D. 
M.'irrh. y.'Vj 


S t i):;Miirr.AT!'>;.'5 or t.r: n: 


tljc common duct nwy proiince rna-^^^ivt; ?ri'-!ast;i?CF 
In-forc it o^'trnct^ tin- conjiTton hiic dnct < 5 ). 

Damage to tlie liver or pancreas may !>e the fir-t 
indication of l)i!iary tract disease. In this rottard a 
donl)tttil (haymosis ttiay Ijc clarified by iriooratory 
stuflies of the duodena! drainage to indicate the ctiar- 
a.cler of bile and jiancrealic secretions and of the feces 
to determine the efliciejicy of the pancreatic ctizyincs. 
in the alisence of :i clc.ar clinical jiicture, radio;^rnt)iiic 
study of the stomach and duo'icmitn as well as tlie 
choiecvsiocrrani becomes a most reliable dinnnostic 
aid. 

In clinical diattnosis of common bile duct disease, 
calculi arc to be differentiated from carcinonn of 
tile pancreas; and biliary passages, from cbolam^itis. 
aiul from disease which is extrinsic to the bile ducts. 
In cases with neoplasm, a mass is frcquenllv ]ialpablc, 
altluniftli jaundice folbiwint: a previoii.s resection for 
carcinoma of the bowel can be dne to cbok-docholitbi- 
tisis as well as to metastatic lym|)badenopathy. When 
cbolanititis alone is jiresent, ]iain is usually absent. 
'I'be Usual course of cbolanjtiiis, however, is that 
it orflimirily occurs in the event of an obstruction to 
the biliary flow which is complicated by a chronic 
infection. The obstruction, jier .cc. may be painful. 
When extrinsic jiressnre is exerted on the hilc <lucts 
and when the u-tH bladder is not the primary site 
of disease, ilistemion of the bile ducts atid ijall iilndder 
may he enormous, and under tliose conditions the 
ftall bladder may he easily palpable. Extrinsic pre.S' 
.sure on the bile passatjes may lie of mali^innt origin, 
but is also associated with the contraction from scar- 
ring assiKiiated with a chronic duodenal ulcer, or 
by pressure from a <liverticu!um of the duodenum, 
or secondary to a chronic sclerosing iiancreatitis (6). 

The common iluct presents a <linicull problem at 
the time of operation. In ap[)roximately two-thirds 
of case.'-, the pancreatic portion of the common bile 
tinct is ni,>! directly paliiable, .A probe which is pa.sse<l 
imn the common duct may slip by a calculus. A 
catheter can be placed into the <bict and may apjiear to 
enter the duodenum, wliereas it is only ]nisbing the 
papillary portion of the common bile duct into the 
Inmcn of the duodena! canal. Fluid may he wa.sl’.cd 
into a catheter or directly into the duct and pas'; into 
the duodenum iu sjiitc of organic du'c.asc c.\isting 
ill the common duct. Under some circtmisjanro. the 
teebuica! disadvantages of direct cbolaiigiograp’iy at 
the time of cqieration, outweigh its usefulness. 

I'.VTnoi-Oi-.U'.Vt. CoNSUlt'K.VTIONS 

The primary function of the I'iliary tract is to 
act .as a carrier. Its moss critical area is at its ternun.a- 
lion within the duo<icnum. TIa.’ .an.atomicnl n:i>i fvitlio- 
logical ch-aractcristics of the papilla arc, iicnce, of 
grc.at imjM'rtance, However, our st.andard texts m 
anatomy, mcilicinc and sv.rgcry retain the ba-ic o!>- 
scrvTitions made forty years .ago and K.-fore ^ , 
K. ‘>. 10. n. 12. I.^. 'm' 15, U*. l/ U More recent 
dlivervatiou'- providing an inip.rovyii undcr'tan'hng 
of ilie anatomy ami p'lvsio'ogv of the ilucts have ap- 



Flt). 1 . — Tht pancr^^ntic dull Joles 
the common b'l« duct just outside 
the duodcn.sl Distal to tbis 

junction there is a swrllinj in the 
.oppear,mec cf the eommen bile 
duel tiisueo. However, within this 
swetlinQ, the lumen of the eommer 
bile duct it dictinct from that c? 
the p.mcreatle duct, .end they e.sch 
hove sep.srato orifices. 

PD: orifice of pancreatic duct 
DMU: duodennl miieeta 
CBD; oriTice cf commen bile duct 

space, vvliich is implied by the t- rni ‘'.'.numllv ” 1'. 
is a ma-s. wherein the wall <,>f the r-itm:a'n r;nct !:;• 
creases in -ire dtie to nbrouv .'itid nur-cn'ar t.'-o.g. 
which aggreg.atc to form a '■o.c;d!i'd ,,f 

( )ddt" 1 24 I ( h'ig. 2i. Tin- ctm -I 

anv cliolangiogram wla.'rem ■be iuna-n of tie- c- u-e; 



Fif?. ?. — T'*f r«aj*** 

cf cc**sr-cr iv.if Cut* 

TV“^ cf *; - --K **• *• •■. 

b»r^ duct I'’ 

i". r* — -rfs 

dtrTt 3 * 
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bile duct is scon to dccrensc rajiidly in diameter and 
to terminate as a filamentous canal (FitJ. 3). Normally, 
there is no amjnilla. 



Fig. 3. — Normal cholnnoiooram: diodrast enters the 
duodenum through the “T" tube v/ithout delay. There 
is a medial convexity and the lumen tapers slowly 
to end in an "S” shaped curve with a filamentous 
channel and empties into the descending portion of 
the duodenum at the level of the transverse process of 
the third lumbar vertebra. 

In addition, the course of the common bile duct in 
its transduodenal segment, is that of a flat “S" shaped 
curve. Tile jiassage of an^' large met.al instrument 
(such as the Bakes dilator) is known to he followed 
by a choledocho-diiodcnal fistula and by an edema 
which can produce transient or permanent obstruction 
to the common bile duct (25). Hence, only a flexible 
instrument smaller than three millimeters in diameter, 
such as an ureteral catheter should be passed into 
or tbrongli tlie papilla. 

Stones whicli impact within the common bile duct 
are usually found at the termination of the extra- 
duodenal segment of tile common bile duct. These 
may be asymptomatic. However, continued lodgement 
at the proximal portion of the papilla can produce 
diverticula of the common duct (26), or a cholcdo- 
cho-pancreatic or choleclochodnodenal fistula (27) and 
can be further complicated by hepatitis, cholangitis, 
pancreatitis and complete biliary tract obstruction (28). 

Indications for Ciioledociiotomy 

The surgical indications for exploration of the com- 
mon bile duct, most frequently', are a corollary' to 
examination of the gall bladder. The patient with chol- 
elithiasis and janiidice should, be treated by' surgery. 
If the cholecystograni reveals stones in the gall bladder 


HI the absence of jaundice the patient ElmiiWahoU 
prepared for cliolecystectomy. Usually, if 
indication for the cholecystography has fen r,’ 
sented. that patient's .symptom.s m.ay respond to cw' 
cystectomy for cholelitliiasis. There is more 
than pure symjitomatic relief to indicate clw!cae'.7 
tomy III caicniotis discn.se of the gall bladder.' Prr- 
p iyla.M.s^ regarding eientnnl carcinoma of the 
blaritler is to lx; considered, since it has heen repeate-n- 
demonstrated tlint at least four jkt cent of mfe, 
willi cliolecy.stitis have carcinoma of the gall bladdn 
and tfi.ai it is ;i rare case of carcinoma of the gall bh-i- 
<ler which exist.s in the alisencc of cholelithiasis. Tee 
i.'astroeiiterologist no longer procrastinates in refer- 
ring the paiiem witli chronic calculous cliolEcyiiitii 
for surgical tiierapy. 


.‘'Imiild there be no calculi rcve.nled on cholecr-tcr 
grapliy, the clinical prohlcin depend.s upon the e-der; 
of dainage to gall hl,-iilder function, the qn.aliMtive 
alysis of symptomatic distress, and the strong se-- 
fiicion regarding possible pancreatic tumor. 


1 he final decision for opening anrl c.vploring th 
common bile duct lias to be made at the operati" 
latile. 1 here are six major groups of patients in ivhraj 
this i>rocednrc is indicated. 


1. Cholelitliiasis with a stone ixaljinblc in the ccia- 
innn duct. 


2. Cholelitliiasis. when the coninion duct is thick- 
ened, and dilated or distended to one centimeter c: 
more in diameter. 

.3. Small stones, or a friable large .stone in the gall 
hUiddcr, particularly if the cystic duct be patent. In 
such cases, a past history of j.anndicc is an absolute 
indication for exploring the cominon duct. 

4. TIic gall bladder may or may not have stones, 
hilt the pancre.as is edematous or indurated anu 
evidence of fat necrosis may be found. 

5. No stones in the gall bladder but syauptora 
whicli point towards the biliary tract. 

6. Suspicion: abnormal anatomical findings, a palP" 
•able mass in or near the biliary tract or obstructive 
jaundice witliout obvious cause. 

The clinical indications for exploration of the ww 

mon bile duct, then, arc obstructive jaundice, c 
litliiasis and certain of its complications, and iw 
suspected to be located in the biliary passages or a 
j.accht tissues. One additional complex can e 
sidered ; the .post-cliolecystectomy syndrome. • ’ 
this syndrome can be due to tr.anmatic or j . 
stricture of the common duct, to pancreatitis, i^*’’ 
or residual calculi in the common duct, or to 
neuroma or scar in the stump of the o > 

postoperative adhesions, or may be secon ary 
ease in the .pancreas, stomacli or duodenum. 
qhently, a surgical approach to the post-clio e , - 
tomy syndrome is successful. 
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Preoperative Management 

The preparation of the patient for operation on 
the biliar}' tract should include an investigation of 
the cardiovascular system. Other causes for abdom- 
inal distress must be evaluated, including disease of 
the central nervous system (29). This study is not 
only for differential diagnosis, but also to aid in the 
selection of the anesthetic agent. 

Liver function tests are essential. Icterus index, 
prothrombin time and serum proteins (including al- 
bumen to globulin ratio) may be sufficient. In some 
cases of prolonged illness, it is wise to study the 
bromsulfalein excretion or hippuric acid conjuga- 
tion and to determine the ratio of cholesterol to its 
ester fraction. Laborator}- tests are not infallibile. 
Clinical judgment and adequate management will pro- 
vide best assurance for a successful surgical result. 

If the patient does not present evidence of liver 
damage or biliary tract infection, preoperative man- 
agement may be completed with the patient under 
medical care at home. In such cases, over a ten to 
fourteen day period, oral fluids to two thousand cubic 
centimeters, sixty to seventy-five grams of carbo- 
hydrate and one hundred grams of protein are given 
daily. Vitamin K, amino acid concentrates and other 
medication may be indicated. This group of patients 
may be admitted to the liospital twenty-four to forty- 
eight hours prior to surger}'. 

The patient who has liver damage, cholangitis, 
hepatitis, or jaundice should be hospitalized for five 
to seven days after the two week preparatory period 
just described. During the preoperative period of 
hospitalization, the gastrointestinal tract is placed at 
rest, protein and carbohydrate are administered par- 
enterally and, if indicated, choline, methionine, vita- 
mins B and C, and whole blood transfusions are given. 

Postoperative Care 

During the first forty-eight hours, oral intake is 
limited postoperatively. Fluids are given parenterally. 
To avoid shock, and hepatic insufficiency, the most 
favorable anesthetic agent had been selected, and 
when needed, oxygen and blood utilized. 

In most cases early ambulation is effective and mus- 
cular exercises, deep inhalations and coughing are 
well tolerated by the patient. Some patients because 
of cardiac complications require restrictions on their 
physical activity. In these, a prophylactic vein liga- 
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tion may be done, or dicoumarol administered after 
the second postoperative day. Patients who have active 
or subsiding inflammation of the biliary tract are 
given an appropriate antibiotic agent such as peni- 
cillin, sulfadiazine or streptomycin. Vitamins, B, C 
and K are given in ample dosage, most particulary if 
the patient was jaundiced. 

When the common duct is opened, a “T” tube or 
catheter is placed in situ. In most cases, gravity drain- 
age of bile through the tube is the method of choice. 
In some cases, if there has been long standing obstruc- 
tion to the biliary tract, a slow decompression of the 
biliary tract is beneficial. Patients who present spasm 
of the terminal segment of the common bile duct may 
require gradually increasing pressure within the com- 
mon duct. 

In patients with a choledochostomy, a cholangio- 
gram is done after the seventh post-operative day. 
Radiographic findings are checked against measure- 
ments of the duct volume, determinations of intracho- 
ledochal pressures, and an estimation of the rate of 
flow from the duct. 

Under certain circumstances the tube may remain 
in the common duct for many months. This is par- 
ticularly indicated where there is residual dilatation 
of the bile passages. Ordinarily, when the cholangio- 
gram and the pressure/volume studies are normal, 
the “T” tube is removed from the common duct on 
the ninth or tenth postoperative day. 

Three-month and yearly follow-up examinations 
are considered essential to the management of the pa- 
tient who has been treated surgically because of dis- 
ease of the common bile duct. 

Conclusion 

Patients with biliary tract disease should be pre- 
pared for possible operation on the common bile duct. 
There is little increase in morbidity when the common 
bile duct is examined directly in patients with obstruc- 
tive jaundice, cholelithiasis and its complications, sus- 
pected tumor and in the post-cholecystectomy syn- 
drome. 

Improved results in patients with common bile 
duct disease have been due as much to preoperative 
diagnosis and management by the family physician and 
the non-procrastinating gastroenterologist as to im- 
proved knowledge and surgical skill. 
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T he effect of aspirin on the anatomy and physi- 
ology of the stomach has been investigated by 
many workers (1). In 1947, Clark and Adams (2), 
reported that there was no increase in gastric secretion 
in Cope pouch dogs receiving oral administration of 95 
mgs. of acetyl salicylate per kg. per day. However, if 
large doses (200 mgs. per kg. per day) were given, 
sufficient to cause anore.Kia, nausea, vomiting and gas- 
tric irritation, an increase in gastric secretion did take 
place. 

Caravati (3), performed a series of gastroscopic ex- 
aminations on twenty patients kept on salicylate for 
twenty days. He found no gastritis in nineteen of these 
patients. If nausea or vomiting occurred, it could be 
correlated with high salicylate levels in the blood, 
even though the gastric juice contained little aspirin. 
The distress after large doses of this drug is attributed 
to the effect of salic3date on brain centers rather than 
on the gastric mucosa. 

Departments of Biochemistry and Medicine. College of 
Medicine, State University of Iowa, Iowa City, Iowa 
•Aided by. Grants from Institute for the Study -of Anal- 
gesic Drugs, and Bristol Laboratories. 

Submitted July 28, 1948. 


Tile gastroscopic studies of Paul (4), on a 
number of patients receiring aspirin in doses as hig 
as SO grains per day had disclosed no demonstrabt 
h}-peremia nor damage to the gastric mucosa. Etea 
if ingested over long periods of time, aspirin was not 
found to produce chronic gastritis. However, 
much as 5% of the patients complained of epigastm 
distress following the ingestion of aspirin, Paul a 
tributed these symptoms to ptdorospasm and increase 
acid production ratiier than to gastric lesions. 


To corroborate this theoty, it was decided to stu ) 
:he effect of high doses of aspirin on the gastric 
if a large number of animals. In our work, a mo i ® 
ion of the Shay technique (5, 6), for “ 

gastric lesions in rats was employed. The u 
n the gastric mucosa which resulted six hours a 
igation of the pylorus in a group of rate ° 

:wo mis. of either 0.01 N HCl, distilled wa . 
).9% NaCl orally, was compared with the muco=^ 
lamage observed in similar!}' operated rats ' 

i 1/2 grains of aspirin in a tw'o ml. volume ° 

)f the above mentioned carriers.' The volume o 
'astric contents was measured and the pH, ire 
otal acidity were determined. Attempts were ma 
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correlate severity of mucosal lesions with free and 
total aciditv’, pH, and rate of gastric secretion. 

General Procedure 

Stock rats of both sexes ranging in weight between 
120 and 385 grams and previously maintained on a 
balanced ration were fasted for 72 hours, water being 
freely available until one hour prior to the operation. 
A midline abdominal incision extending from the 
xiphoid process to approximately one inch below this 
point was made, under light ether anesthesia. A heav'j' 
cotton thread ligature was placed around the pylorus 
with a minimum of disturbance to the surrounding 
viscera and without touching the stomach under any 
circumstances. The incision was closed at once. A 
fine rubber catheter attached to a syringe was passed 
into the stomach and two ml. volumes of the substances 
under stud}’ were administered. Recover}' from the 
operative procedure was prompt and satisfactory. 

At the end of six hours, the animals were sacrificed 
by a sharp blow on the head and the stomachs were 
c.xcised after damping oft the esophagus with a 
hemostat. The gastric contents were poured into a grad- 
uated centrifuge tube and were measured after cen- 
trifuging off the solids. The empty stomachs were 
opened along the greater cun-aturc and the interior 
was examined for lesions, using a dissecting micro- 


scope. Specimens contaminated with blood or con- 
taining food were discarded. All total volumes were 
corrected for the two ml. of substance originally ad- 
ministered and for the solids found. The free and 
total acidity of the gastric juice were determined by 
titrating one ml. volumes with 0.02 N NaOH using 
Topfer’s solution and phenolphthalein, respectively. 
Free and total acidit}’ are expressed as milliequiva- 
Icnts of HCl per 100 ml. gastric juice. 

Our findings are summarized in Table I w’hich covers 
observations on a total of 66 rats, of which 31 served 
as controls and 35 received aspirin. To uniformly de- 
scribe the severity of the gastric ulceration the follow- 
ing integer and decimal notation has been adopted ; 


Designation 

Pathology 

I.O 

Hemorrhage of vessels In gastric mucosa and 
incipient ulceration 

2.0 

Many small punctate ulcers 

3.0 

Several eroded ulcer areas 

4.0 

Deeply pitted areas of ulceration v/lth necrosis 

.9.0 

Perforation of gastric wall 

0.1 

Lschomia localized in rumen 

0.2 

Hyperemia in rumen 

0.3 

Potechiae and vasodilatation in body 

0.4 

Erosion and thinning of wall of rumen which 
becomes more transparent than usual 

0.5 

Ischemia in body 


TABLE 1 

Changes in the Stomach of Control Rats 


Gastric Juice Analysis 


No. 


Treatment 

Gastric 

Rate of 

Free 

Total 

pH 





Pathology 

Secretion 

Acidity 

Acidity 






ml./hr./lOO gmi 

milli-cq. 

HCl/100 mi. 


1 

2 

cc. 0.01 

N HCl 

3.5 

0.32 

19.0 

52.0 

2.9 

2 

2 

cc. 0.01 

N HCl 

4.0 

0.48 

42.0 

72.0 

2.2 

3 

2 

cc. 0.01 

N HCl 

4.0 

0.31 

22.2 

50.0 

2.4 

4 

2 

cc. 0.01 

N -HCl 

4.0 

0.C2 

29.8 

78.2 

2.6 

5 

2 

cc. Distllied HjO 

1.0 

0.27 

51.6 

100.8 

2.7 

C 

2 

cc. Distilled H„0 

2.0 

0.00 




7 

2 

cc. Distilled H„0 

.3.0 

0.5G 

46.0 

91.8 

2.3 

S 

2 

cc. 0.9% 

NaCl ' 

4.5 

0.45 

72.2 

82.8 

2.1 

9 

2 

cc, 0.9% 

NaCl 

1.2 

0.15 

17.0 

46.0 

2.8 

10 

2 

cc'. 0,9% 

NaCl 

4,3 

0.83 

94.2 

144.2 

2.0 

11 

2 

cc. 0.9% 

NaCl 

3.5 

0.30 

47.6 

90.0 

2.7 

12 

2 

cc. 0.9% 

NaCl 

2.1 

0.38 

12.0 

88.0 

3.1 

13 

2 

cc, 0.9% 

NaCl 

2.3 

0.32 

10.0 

96.0 

3.2 

14 

2 

cc. 0.9% 

NaCl 

4.0 

0.57 

40.0 

104.0 

2.1 

15 

2 

cc. 0.9% 

NaCl 

4.0 

0.42 

56.0 

96.0 

2.1 

1C 

2 

cc. 0.9% 

NaCl 

4.3 

0.72 

44.0 

92.0 

1.8 

17 

2 

cc, 0.9% 

NaCl 

4.3 

0.48 

25.0 

83.0 

1,4 

18 

2 

cc. 0.9% 

NaCl 

0.0 

0.70 

47.8 

116.0 

1.2 

19 

2 

cc. 0.9% 

NaCl 

4.3 

0.00 




20 

2 

cc. 0.9% 

NaCl 

4.3 

0.72 

21.2 

64.4 

1.5 

21 

2 

cc, 0.9% 

NaCl 

4.3 

0.76 

40.0 

82,0 

1.2 

22 

2 

cc. 0.9% 

NaCl 

5.0 

0.68 

52.8 

109.6 

1.5 

23 

2 

cc. 0.9% 

NaCl 

4.2 

0.34 

23.2 

81.2 

2.8 

24 

2 

cc. 0.9% 

NaCl 

4.0 

0.60 

12.0 

39.6 

3.0 

25 

2 

cc. 0.9% 

NaCl 

6,0 

0.39 

43,0 

73,0 

1.7 

2C 

2 

cc, 0.9% 

NaCl 

1.2 

0.31 

19.0 

39.0 

2.9 

27 

2 

cc. 0.9% 

NaCl 

4.2 

0.29 

0.0 

48.0 

3.9 

28 

2 

cc. 0.9% 

NaCl 

5,0 

0.23 

11.0 

87.0 

3.1 

29 

2 

cc. 0.9% 

NaCl 

4.2 

0.63 

15.0 

68.0 

2.6 

30 

2 

cc. 0.9% 

NaCl 

4.0 





31 

2 

cc. 0.9% 

NaCl 

4.3 








Average 

0.40 






Volume l( 
Kumber I 


Changes in the Stomach of Rats Receiving Aspirin 


Gastric Juice Analysis, 


No. 


Treatment 

Gastric 

Rate of 

Free 

Total 

pH 




Pathology 

Secretion 

Acidity 

Acidity 





ml./hr./IOO.gm. milli- 

cq. HCI/100 

ml. 

1 

2 1/2 

graln.s 

aspirin 

0.3 

0.35 

0.0 

13,3.8 

3.8 

2 

2 1/2 

graln.s 

aspirin 

0.2 

0.59 

0.0 

211,2 

3.3 

3 

2 1/2 

graln.s 

aspirin 

0.2 

0.25 

0.0 

105.0 

3.8 

4 

2 1/2 

grains 

asjUrln 

2.2 

0.51 

0.0 

102.8 

3.1 

5 

2 1/2 

grains 

aspirin 

1.2 

0.40 

0.0 

128.0 

3.9 

0 

2 1/2 

grains 

aspirin 

2.3 

0.7C 

0.1 

129.2 

3.1 

7 

2 1/2 

grains 

aspirin 

0.2 

0.50 

0.0 

102.2 

3.3 

S 

2 1/2 

grains 

aspirin 

2.3 

0.09 

0.0 

119.4 

3.6 

9 

2 1/2 

grains 

aspirin 

2,3 

0.45 

0.0 

121.8 

3.3 

10 

2 1/2 

grains 

aspirin 

2.3 

0.33 

0.0 

192.4 

4.0 

11 

2 1/2 

grains 

aspirin 

1.2 

0.22 

0.0 

70.0 

3.4 

12 

2 1/2 

grains 

aspirin 

1.2 

0.22 

0.0 

58.0 

3.4 

13 

2 1/2 

grains 

aspirin 

3.2 

0.14 

0.0 

64.6 

3.5 

14 

2 1/2 

grains 

aspirin 

4.2 

0.15 

0.0 

44.6 

3,7 

15 

2 1/2 

grains 

a.splrln 

1.2 

0.19 

0.0 

02.0 

3.2 

10 

2 1/2 

graln.s 

aspirin 

0.2 

0.15 

0.0 

04.5 

3.5 

17 

2 1/2 

grains 

aspirin 

0,2 

0.24 

0.0 

68.4 

3.4 

IS 

2 1/2 

grains 

aspirin 

1.2 

0.21 

0.0 

66,2 

3.4 

19 

2 1/2 

grains 

aspirin 

0.3 

0.54 

0.0 

49.0 

3.5 

20 

2 1/2 

grains 

aspirin 

0.3 

0.29 

0.0 

60.0 

3.7 

21 

2 1/2 

grains 

aspirin 

0.0 





22 

2 1/2 

grains 

aspirin 

0.2 





23 

2 1/2 

grains 

aspirin 

0.0 





24 

2 1/2 

grains 

aspirin 

1.0 





25 

2 1/2 

grains 

aspirin 

4.0 





20 

2 1/2 

grains 

aspirin 

0.3 

0.09 

0.0 

22.4 

4.4 

27 

2 1/2 

grains 

aspirin 

0.2 

0.24 

0.0 

15.0 

5,6 

28 

2 1/2 

grains 

aspirin 

• 0.2 

0.28 

0.0 

23.0 

5.1 

29 

2 1/2 

grains 

aspirin 

1.2 

0.34 

0.0 

24.8 

5.1 

30 

2 1/2 

grains 

a-splrln 

0.0 

0.28 

0.0 

13,8 

5.7 

31 

2 1/2 

grains 

aspirin 

0.2 

0,23 

0.0 

19.8 

5.2 

32 

2 1/2 

grains 

aspirin 

0.0 

0.7C 

0.0 

20.4 

5.2 

33 

2 1/2 

grains 

aspirin 

0.0 

0.27’ 

0.0 

29.4 

5.0 

34 

2 1/2 

grains 

aspirin 

0.0 

0.30 

0.0 

29.4 

5.0 

35 

2 1/2 

grains 

aspirin 

0.5 

0,39 

0.0 

77.6 

4.8 




Average 

0.32 





The integer describes the severity of the lesions; It is evident that 30 out of 31 control rats showed 

the larger the number, the greater the damage. The gastric lesions of varying extent, while only 15 out 

decimal, on the other hand, merely' indicates our of 35 rats receiving aspirin had any grossly visible 

general obsen'ations regarding the state of the mucosa ulceration. Moreover, 20 of the rats receiving aspinn 

and no attempt has been made to correlate the degree showed no ulceration at all. These findings seon 

of damage with the magnitude of the decimal. to be in close agreement with those of Pauls, Wick au 

MacKay (7), who reported recently' that when the 
In table II is given a summary' of gastric path- salts of o-hydro.xy'bcnzoic acid were administered to 
ology by groups ; rats with ligated pylorus, the formation of ulcers wa: 

TABLE II 


The American Journal or Digf^tive Diseases 

Table I Continued 


No. of 


rats Treatment 

4 2 ml. 0.01 N HCl 

3 2 ml, distilled water 

24 2 ml. 0.9% NaCl 

35 2 1/2 grains aspirin in 2 ml, 

prevented. They found that the most effective route 
of administration is by' vein, but the protective ac- 
tion results also after oral or intraperitoncal admini- 
stration. The meta and para sodium salts are less ac- 
tive. Acetyl salicylic acid afforded almost as much 
protection' as the ortho-hydroxybenzoic acid. The 
only difference between our technique and the one 


Pathological Index 

0 1 2 3 4 5 

1 3 

111 

1 2 2 1 15 3 

HjO 20 7 5 1 2 

employ'ed by Pauls and co-workers was that then 
animals were fasted 4S hours instead of 72 and t ey 
sacrificed their rats nine hours after pyloric ligabou 
instead of after six as we did. 

Analy'sis of our data shows that the gastric 
of’ the rats receiving aspirin had almost no free aci iV 
and that the pH was considerably' higher than in 
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case of the control animals. Rates of secretion in 
both the control and experimental groups show a 
range of values which has almost exactly the same 
upper and lower limits. The average value for rate 
of secretion was calculated for both control and ex- 
perimental groups, and it was found that the experi- 
mental average was 20% lower than the control 
average. Aspirin thus appears to have an anti-secre- 
tory effect under the experimental conditions we 
have employed. Whether the decrease in free acidity 
and in the rate of secretion is responsible for the less- 
ened incidence of ulceration in the rats receiidng 
aspirin awaits further stud}' using larger numbers of 
animals, inasmuch as these observations are less 
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evident on an individual than on a group or statistical 
basis. 

Conclusions 

1. While 30 out of 31 rats receiving oral admini- 
stration of two ml. volumes of 0.01 N HCl, distilled 
water, or 0.9% NaCl showed gastric lesions six 
hours after pyloric ligation, only 15 out of 35 animals 
receit'ing 2 1/2 grains of aspirin showed evidence 
of gastric damage. 

2. The rats receiving aspirin showed a lower rate 
of secretion of gastric juice and had almost no free 
acidity in the gastric content. 
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^np' HE present radio AND NEWSPAPER PUBLICITY 
being given the subject of cancer has caused 
many more patients with bleeding per-ano to seek 
diagnosis than of yore. 

In the past, the discovery of some blood following 
a bowel movement usually suggested the presence of 
some hemorrhoids and the advice of a friendly drug- 
gist was solicited. Now, however, with the popular 
and w'idespread emphasis on the possibility of ma- 
lignanc)' being present with any sign of blood from 
an orifice, the hideous spectre of cancer is evoked 
in the layman’s mind and he immediately hastens 
over to his doctor or to the proctologist fully con- 
A'inced that “he is not long for this world.’’ Yet it 
is a fact that nearly every proctological ailment is 
accompanied by bleeding either routinely or on oc- 
casion and as will be seen there are a great number 
of such ailments. Therefore consideration of this 
subject practically constitutes a review of the whole 
of proctology. But the latter is a specialized branch 
of medicine which is seldom taught to undergradu- 
ates and consequently has become a popular post- 

*Surgeon-In-charge, Rectal Clinic, Boston Dispensary, 
Boston, Mass. Dlplqmate of the American Board of 
Proctologj-. 
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graduate or extension course. Some years ago, in 
order to simplify and condense this subject of bleeding 
per-ano, we compiled the accompanying table (Table 
1). Its use soon revealed it to be an outline of Proc- 
tologj' brought together under an interesting heading. 
Consequently, it has been employed as such ever 
since. 

An examination of this table will show that bleed- 
ing per-ano (and, concurrentlj', the subject of Proc- 
tologj-) can be divided into four major components 
the latter being the four general disorders which 
produce bleeding in the sigmoid, rectum and anus 
(second column). Each of these four general dis- 
orders are brought about by certain disturbances of 
function of the part involved as enumerated in the 
third column of the table while these disturbances 
of function are, in turn, found to be the result of 
certain pathological states as listed in the last coliunn. 

It will be seen, therefore, that there are about a 
hundred ailments, disturbances of function or path- 
ological entities to be taken into consideration when- 
ever a patient complains of this type of bleeding. 
It might seem that this would be very confusing 
and require an exacting search before the correct 
diagnosis could be made. However, experience has 
shown that a pretty good approach has been achieved 
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b\'- the time the histoty has been taken, while ario- 
scopic and sigmoidoscopic examinations leave a very 
small residue of conditions requiring X-ray, labora- 
torj' and special investigations. (We are not concerned 
here with tarry stools indicating partially digested 
hemorrhage from a source higher up, although very 
occasionally such bleeding may be so profuse and 
the rate of peristalsis so rapid that it does appear as 
fresh blood on defecation). 


on the stool usually mean trouble higher up; fe 
instance, a streak of red blood on the side of the 
movement is very suggestive of a polyp, while dais 
clots embodied within the waste matter intimate: 
malignancy well up in the sigmoid or lower colon. 
Explosive bleeding with mucous often signifiK the 
existence of a well advanced entity w-ell down in the 
rectum or lower sigmoid, either an ulcerative coliti: 
or a malignancy. 


Duration, Amount and Type of Bleeding 


Other Proctologic Symptoms Plus Bleemxg 


In taking the history especial emphasis should be 
placed on the duration, the amount and the type of 
bleeding and whether it is accompanied by other 
symptoms. As to duration — bleeding off and on for 
a number of y'ears in a young person hardly indicates 
malignancy although, as will he seen, the latter di- 
agnosis must always be ruled out by further examina- 
tion unless the symptom is quickly and definitely ob- 
literated by the discovery and treatment of some other 
condition. On the other hand, bleeding of a few 
weeks’ or months’ duration and of a persistent nature 
in a person of middle age or beyond requires prompt 
sigmoidoscopic and X-ray examinations with malig- 
nancj: or ulcerative colitis as definite possibilities. 

The type and amount of bleeding is often over- 
looked. A stain on the paper following an evacuation 
is usually indicative of some minor condition at the 
anal verge while active bleeding into the water as 
the patient remains sitting on the howl following 
a bowel movement is quite suggestive of a ruptured, 
prolapsing, internal hemorrhoid. Clots mixed with or 


Furthermore, if, in addition to the information o 
tained as above outlined concerning the type, dura 
tion and amount of bleeding, one or more othw 
proctologic symptoms are found to accompany ^ 
hleeding-per-ano, some very close snap diagnoses can 
be made even prior to examination. For^ instancy 
bleeding of a few days duration consisting o 
stain on the paper but accompanied by exquisite p. ■ 
at time of and following a bowel movement 
trays a picture almost pathognomonic of a ^ 
in-ano at the posterior commissure. (Anterior 
sures often hav'e bleeding as their only j 

Again, dark, clotted blood mixed with or on the s 
plus a change in bowel habit points very 
toivard malignancy at or above the recto-sigmoi j 
tion. On the other hand, diarrhea of long 
asscxiiated with the subsequent appearance o 
suggests an ulcerative colitis. The 
will be recognized when Table 11 is^ examine . 
ing plus tenesmus (not mentioned in the ta e; 
for careful examination of the lower rectum 
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malignancy, proctitis and lymphomata, as possibili- 
ties. 

However, in taking into consideration these other 
proctologic symptoms it is also well to obtain in 
turn their duration, a description of the character of 
their onset and information concerning any periodicity 
of recurrence. In Table II. will be found only the 
simple symptom bleeding-per-ano accompanied by other 
simple but important proctologic symptoms with the 
resulting possible diagnoses when the two are con- 
sidered in conjunction. But, if to bleeding-per-ano is 
added protrusion and pain, it makes a difference whether 
the protrusion is of short or long duration and whether 
the pain is constant or disappears only to return at 
the time of a bowel movement — short duration of 
a painful protrusion with bleeding would indicate a 
sloughing external thrombosis or the sudden prolapse 
and semistrangulation of a pol^'poid tumor, while the 
same symptoms with a longer duration would not do 
so. Again, if with bleeding-per-ano, constipation is 
had, it makes a difference whether the constipation came 
on recently or had been present for years. The character 
of the onset of some of these other symptoms is often 
illuminating. Excruciating pain appearing suddenly 
with a bowel movement and remaining constant sug- 
gests the possibility of a foreign body or a fissure 
in the anus while a soreness developing gradually into 
pain probably means an abscess. On the other hand, 
if pain appears an hour or two after forccably break- 
ing wind, we are presented with the probability that 
an e.xternal thrombosis was produced by the hapless 
incident. Periodic diarrhea having its onset in a pro- 
longed acute, feverish attack of “dysenter}-” has 
been found to signify acquired allergy to some one 
food product, usually milk (12). A gradual onset of 
diarrhea has no such signification. 

Reflex Symptoms in Proctology 

Before leaving the matter of symptomatology it is 
well to remember that reflex symptoms can occur in 
other organs from pathology located in the anus or 
rectum while, conversel}’, symptoms in the latter re- 
gions often accompany trouble in some neighboring 
organ. For instance, an inabilit}' to void accompanying 
an unlocalized discomfort in the perineum is often 
the first indication that a high antero-lateral peri- 
rectal abscess is developing. A diagnosis of coccygody- 
nia should never be made until careful search for the 
presence of a recto-sigmoidal malignancy has been 
carried out. Constipation often has been found by 
proctologists (1, 2, 3) to disappear on eradication 
of a chronic fissure or a subacutely infected anal duct 
at the posterior commissure. In fact a whole system 
of local and remote reflex and referred symptoms and 
abnormal functions has been built up on the basis 
of neural excitation by pathological states in the anus 
(13). Strangely enough, sometimes, this turns out 
to be true. On the other hand, a distended prostate, 
an endometriosis in the recto-vaginal septum, a tumor 
of the adnexa or a uterus so retroverted that its fundus 
lies on the anal musculature are often only discovered 


because they gave rise to symptoms in the anus or 
rectum. 

Proctologic Examination 

The proctologic examination should be thoroughly 
and systematically carried out. It involves several 
distinct steps performed in the following order : 

1. History (including a dietary history) 

2. Abdominal examination when the historj’- indicates 
the need for it, 

3. Visual peri-anal examination. 

4. Digital examination. 

5. Anoscopic examination. 

6. Sigmoidoscopic examination. 

7. Laboratory examination of biopsies, cultures, muc- 
ous, scrapings or feces taken from the rectum 
or sigmoid through the sigmoidoscope. 

8. Barium Enema. Contrast Air Enema. 

9. The Bolen Blood Pattern (7). 

10. Examination of stools: 

a. Routine exam, for occult blood, ova, etc. 

b. E.xam. of several warm stools for amoebae. 

c. E.xam. of the second stool after a dose of mag, 
sulph. for amoebae. 

d. Exam, for the percentage of pathological strep- 
tococci in the stools (in colitis) 

11. Special tests such as the Frie test, agglutination 
tests, vaginal examination, examination of tlie 
blood, etc. 

12. Diagnosis by therapeusis. 

The reason why the investigation should be carried 
out so systematically is that even the most experienced 
diagnostician will sometimes miss something in one 
section of the examination but will probably not miss 
it in two sections. It is well known that there is a blind 
spot in the recto-sigmoid by roentgen examination re- 
quiring sigmoidoscopic exploration before malignancy 
is ruled out. A polyp placed anteriorly in the lower 
rectum is easily missed on digital examination but 
will most probably be picked up either on anoscopic 
or sigmoidoscopic examination or vice versa. Further- 
more, it may require the positive or negative evidence 
obtained from several sections of the examination to 
establish a diagnosis. The finding of some deep crypts 
means nothing without the presence of a pecten band 
and a history of intolerable burning exacerbated by 
periods of pain and soreness (5). Or, the finding 
of the typical signs of an irritable colon by sigmoido- 
scopic examination (4) needs confirmation in a well 
taken history, an abdominal examination, a Barium 
enema, psychiatric study (6) and even by therapeutic 
diagnosis. On the other band, a diagnosis of simple 
mucous colitis should not be made by deduction alone 
(after seeing specks of blood and mucous on a stool) 
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have to be made by means of therapeutic elimination 
and deduction, i. e. sclerosing the hemorrhoidal area, 
treating as for mucous colitis (so-called), correcting 
blood and vascular conditions, giving supplementary 
vitamins and in therapeutic dosage, even giving a course 
of amoebicides in suspected cases. 

Summary 

Bleeding per-ano has long been conceived as orginat- 
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tn parlance of diabetes as a cause of death: Thirty 
years ago, Joslin (1) wrote “if diabetes should 
continue to increase in the next 30 years at the same 
rate . statistics show it has increased in the last 30 
years, it would ri\"al tuberculosis as a cause of death.” 
The statistics then were undoubtedly faulty, and, 
in fact, this statement was made to show that a fal- 
lacy" existed somewhere. Developments since then, 
however, have made this prediction correct. At that 
time tuberculosis was first, and diabetes was twenty- 
seventh, in the list of the most lethal diseases. Since 
then, diabetes has moved up to the ninth position in 
the list of the most lethal diseases, and one con- 
dition only f premature birth) separates it from tu- 
berculosis, which is in seventh place (2.3).* We hear 
and read much about deaths from motor vehicle 
accidents. According to recent vital statistics (4) 
the death rate from diabetes exceeded that from col- 
lisions between automobiles and trains; collisions be- 
tween automobiles and street-cars; other automobile 


» See also The Canada "Year Book, 1947 (Dom. Bur. Stat., 
Ottawa, 1947). 


accidents; motor cycle accidents and all other motor 
vehicle accidents combined. 

The magnitude of the problem of diabetes is ap- 
preciated only when consideration is given to (a) 
the relationship between age and the onset of this 
disease and (b) how the ages of general populations 
have been affected by' achievements in mediefine in 
general since the beginning of this century. 

Relationship betzveen age and onset of diabetes: 
Though diabetes occurs at all ages, even in early in- 
fancy",* it is essentially a disease of people approach- 
ing and past middle life. In 1940, the yvriter had 
the occasion to compare the age-sex distributions of 
diabetic populations yvith those of populations in 
general. The age-sex distributions of the diabetics 
yvere based upon 20,000 cases from the combined experi- 
ences of Dr. E. P. Joslin’s Clinic in Boston (6) and 
his own at The Montreal General Hospital. The 
comparison yvith one of the general populations in 

* The literature (5) records 57 cases under one year ol 
age, and not all such cases are reported. 
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the past. Man}- more, therefore, marr>- and have chil- 
dren, and diabetes is to a ver}' large extent an hereditary 
condition. In the group of cases to be reported here, 
the incidence of a family history of diabetes was 39.1 
per cent, which corresponds almost exactly to that 
reported by Wilkerson and Krall (20). 

- The combined effect of all of the above factors is 
that the population of diabetics is increasing at a rela- 
tively greater rate than the general population. It has 
been estimated that from 1940 to 1950, the diabetic 
population will have increased by about IS per cent; 
whereas, the total population will have increased by 
about nine [>er cent only (19). 

Number of diabetics hi Canada: It has l>een estimated 
there arc now between 500.000 and 1,000,000 diabetics 
in the United States 119. 21). In 1946, by use of some- 
what the same type of data, the writer estimated that 
there were about 45,000 diabetics in Canada, 18,091 
males and 26,684 females. That this was a conservative 
estimate is suggested from an earlier study which gave 
the figure of about 100,000 (22). The percentage dis- 
tributions of this diabetic population, according to age 
and sex, was approximatelv the same as in the United 
States. This is shown in Fig. 2. 



Fig. 2. — 


Insulin supply and demand: One example of the dia- 
betic problem is the supply and demand of insulin. 
Theoretically, the supply is unlimited. Actually, it is 
not unlimited, because the pancreas of cattle and hogs — 
beef, veal and pork pancreas — constitute the only 
sources of insulin which have as yet been found suitable 
for large scale production. Sheep pancreas is a very 
poor source. Assuming that 40 units per day is 
the average requirement per person, to satisfy the needs 
for 20 years, the average diabetic requires, approxi- 
mately, 600 cattle or almost 4,000 hogs, and cattle 
and hogs are produced to supply meat and not to 
supply insulin. To produce them for insulin alone 
would be prohibitive economically. Fortunately, in 
Canada, there is no immediate prospect of a shortage 
— more is being produced than is currently being 
used ;* but this is not the situation elsewhere, though 
the improvements in collecting and storing pancre- 
atic glands for extraction of the insulin elsewhere is 


• Personal .communication — Dr. A. M. Fisher, Secre- 
tary, Insulin Committee, Univer.sity of Toronto. 


expected to aid the situation appreciably. It has 
been suggested that insulin should be produced from 
the islet tissue of fish, whales, etc., but, until means 
are available for doing this on a large scale economical 
basis, it may be that the only means of meeting the 
increasing demands in the future, because of the in- 
creasing population of diabetics, will be to find means 
of reducing the percentage of cases that require in- 
sulin or of decreasing the average dose per diabetic, 
and, as will be shown here, both are possible to a 
very appredable extent. 

Mortality statislies and progress: The increasing 
importance of diabetes as a cause of death in no 
way reflects the progress which has been made in the 
treatment of this disease during the last 35 years. 
Experiences with coma, tuberculosis and gangrene 
are examples. 

Coma: In 1914, the situation for the severe dia- 
betic was tragic; if he did not follow treatment, he 
died from coma; if he followed treatment, he died 
from starvation. Coma, which, in 1914, accounted 
for two-thirds of all of the deaths, is now, with 
extremel}' few exceptions, inexcusable. In the group 
of cases being reported here, there have been five 
cases only during the last five years and no deaths from 
it. 

Tubereulosis: Tuberculosis, which was present in 
almost half of all the fatal cases, is now no more 
common in this group than amongst the general 
population of non-diabetics. 

Gangrene: Amputations of legs for diabetic gan- 
grene, common in the past, with a high mortality, 
had to be performed in three cases only in the group 
of cases being reported here during the last five 
3'ears ; and there were no deaths. Statistics are 
often difficult to interpret, because of the many 
r-ariables, but one of the simplest procedures in sta- 
tistics is to count amputated legs and dead people. 
The data also clearly show that the rule that pre- 
mature arteriosclerosis is inevitable in cases of diabetes 
of five years duration no more holds, provided treat- 
ment is followed carefully (23, 24). 

Juvenile diabetes: Most encouraging is also the 
the health of the diabetic who developed the condi- 
tion in childhood ; who followed treatment carefully, 
and who is now a fully mature adult; though most 
disastrous are the cases where treatment has not 
been followed carefully — blindness from diabetic 
retinitis, death from advanced nephritis and even 
coronary thrombosis at age 20 years (24). 

The satisfactory experiences with coma, tuberculosis, 
gangrene and arteriosclerosis reflect the improvement 
of health in general. Living and existing are not 
synonymous, and the diabetic, provided he follows 
treatment, now lives ; he no more merely exists. 
This to a very large extent is due to the improvements 
of the diabetic diets. No more are there indications 
for the unappetizing low carbohydrate-high fat diets. 
Present-day treatment permits an intake of 200 to 
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250 and more grams of carbohydrate per day, which 
by proper substitution, permits sugar in tea and coffee; 
marmalade or jam on toast and, without exception, 
ail fresh fruits and vegetables. Assuming a slice 
of bread to weigh, approximately, one ounce and 
a portion of butter five to six grams, by omitting 
two thirds of one slice of bread and one portion of 
butter, the diabetic may have an ice-cream cone. A 
glass of gingerale is equal to one slice of bread. 

Ratios of Actual to Expected deaths: The com- 
bined results of all the advances may be seen in 
Fig. 3, reproduced from a previous report (25) and 
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Fig. 3. — 

in which are graphically recorded the ratios of 
actual to e.xpected deaths in the Clinic for Diabetes 
at The Montreal General Hospital from the time of 
the discovery of insulin to the end of 1936. That 
these satisfactory conditions have been maintained 
in the group of cases with which this communication 
is concerned will be seen below. 

Insurability of diabetics: Impressive, however, as 
the advances in the treatment of diabetes have been 
to physicians, by tiie sufferers from this _ disease, 
they have been regarded with much suspicion, and 
for very sound reason. If their chances of life were 
as good as claimed, why was it that life assurance 
conijianics persisted in their refusal to accept dia- 
betics as policyholders? But this also has been remedied, 
to some extent at least. 

■ In 1940. there occurred an event in the life of 
the diabetic in Canada about which there was no 
publicity, but which, in a manner more telling than 
words, pointed to the real progress which had been 
made in the treatment of this disease. A Canadian 
life insurance company — The Manufacturers Life 
Insurance Company — had entered a field which had 
hereto been shunned ; they had decided to accept 
diabetics as policyholders. 

It was of course, necessary to exercise caution. 
As no company had insured diabetics wittingly before, 
there were no past experiences from which to translate 


the expectation of life of the diabetic into dollars and 
cents. It was. therefore, not only necessary to charge 
an extra premium, but this e.xtra premium had to be 
arrived at empirically. Since, in a large number ot 
people, the diabetes is discovered at 45 years, this 
was taken as the focal point. At this age, an additional 
premium of ten dollars per .?! ,000.00 covered a mor- 
tality of about 200 jier cent of the normal. In order 
to cover the mortality over age 45 years, the premium 
of ten dollars was increased by one dollar per year 
increase of age. I'or example, at age 50 years, the 
jiremium was $15.00. 


No policies were issued to people below age 30 or 
above age 00. It was also decided not to underwrite 
any individual who showed any impairment other 
than diabetes, with c.xceptions of .slight changes of 
build. 


The most important factor in considering any dia- 
betic for insurance WAS NOT THE SEVERITY 
OF THE DIABETES, BUT THE CARE WITH 
WHICH TREATMENT WAS BEING FOLLOW- 
ED, which included the frequency with which the 
blood sugar was checked. An e.xamination every four 
to six months was accepted as satisfactory'. 


With these precautions, early in 1945, the writer 
predicted that, in addition to improving the morale 
of diabetics by accepting them as policyholders, such 
practice would result in appreciable benefit to the 
Company, and both seem to have been realized. 


In September 1946, the Company* had 
280 diabetics, which represented a risk of $2,T:!Of900.00, 
and, in the majority of cases, the diabetes was noi 
mild; of these 280 people, 204 were being treated, 
with insulin ; the average dose of the group — no* 
including the non-insulin cases — was 39.1 umt^- 
One diabetic was receiving 88 units per day. 


In September 1947, the Medical Officer of the 
mpany published the experience with 373 diaietics 
5), representing a risk of $3,741,300.00, an , i” 

; majority of cases, the diabetes was not mild, 
gest daily' dose of insulin was 115 units, 
mage, riot including the non-insulin, cases, was 
its. Yet, in this group, there was one deat ca 
ly — much less than was expected. 

Since then,* the number of policyholders 
;n increased to over 4CK) with a risk ® L 

3,000.00 and, in all, there have been four a . 
ims only, one of which followed an 
verticulitis of the Sigmoid Colon, a condi 
;ly unrelated to diabetes. 

Four death claims only was much 

:ted ; but they alone are not a reliable 

ev give confidence in the method of selectio e 

yed but they may have been due to luck. 

personal communication — Ur. r„s„rance Com- 

dical Officer, The Manufacturers Life 
;y, Toronto, Ont. . 7 . 
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important question, for example, was this: Is there 
or is there not an inherent tendencj' for the diabetes 
to become worse? If there is, a factor to consider is 
the possibility of a piling effect — an ultimate death 
rate for which the above-mentioned extra premium 
docs not allow. In experimentally produced diabetes 
in animals, no such tendency has been noted; but, 
as yet, no one has succeeded in producing diabetes 
in animals corresponding in every respect to human 
diabetes. In man, definite proof one way or the other 
was lacking, because no study had as yet been made 
of the relation between treatment and carbohydrate 
tolerance over such long periods as 10, 15 or more 
years. 

Investigation: In March, 1946. therefore, with the 
cooperation of The Manufacturers Life Insurance 
Company, the writer commenced an investigation of 
all of his cases seen during the last 25 years, and 
the purpose of this communication is to record the 
findings to date. 

1. SELECTION OF SUBJECTS 

Since private patients are more likely to follow 
treatment carefully than those who do not pa}' for 
their examination, data of private patients afford 
a much more reliable indc.x of the efficacy of any 
given form of treatment of diabetes than those of 
cliarity patients. Also, as a group, private patients 
conform more with life assurance policyholders than 
charity patients. This investigation was, therefore, 
restricted entirely to pri^'ate cases. 

2. RELIABILITY OF SAMPLE 

The first step was determination of the e.xtent to 
which the sample was representative of diabetic popu- 
lations in general, at least with respect to age anc. 
se.x. In Fig. 4 are, therefore, graphically recorded 
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Fig. 4. — 

the percentage distributions of the males according 
to age at the time of the discovery of the diabetes and 
also when first seen by the writer. In Fig. 5 are 
recorded the same findings in the female group. By 
comparing these curves with those of Fig. 1, it will 
be noted that the sample was reasonably representative 
of diabetic populations in general, at least with respert 
to age and sex two important considerations in 
evaluating life assurance risks. 
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Fig. 5, — 

3. THE PROBABILITY OF SUBSEQUENT DE- 
VELOPMENT OF FRANK DIABETES IN 
DOUBTFUL CASES 

i. A not infrequent experience at times, because 
of the complete absence of clinical signs and symptoms, 
is the need of determining whether a person is in fact 
a diabetic. Tlie sugar was discovered in the urine 
accidentally in the course of an examination for 
life assurance, etc. The sugar was found in the urine 
o:-: one occasion only — repeated tests thereafter 
failed to show it again. The blood sugar in the fast- 
ing state was repeatedly normal, and the blood sugar 
time curv’e was of a doubtful character, the only 
abnormality having been either a peak highei 
than the generally accepted upper limit of nor- 
mality 10.180 per cent) or a lag in the develop- 
ment of the peak; the blood sugar was normal in the 
fasting state and, also, one, two and two and one- 
half or three hours after the administration of the 
glucose. In some cases, the blood sugar time curve, 
probably because of previous restriction of carbohy- 
drates, may be perfectly normal. 

Provided there are a sufficient number of such 
cases available and they have been observed for a 
period of ten or more years, one means of determining 
the significance of such findings is to determine the 
incidence of subsequent development of frank dia- 
betes and the relationship between the latter and the 
treatment prescribed. 

H. Selection of subjects: For this investigation, 
therefore, no individual was included who had not 
been observed by the writer for at least ten years. 
In an appreciable percentage of cases, the periods of 
observation were fifteen year^ and more. In this 
group, there were 133 cases. 

Hi. Grouping of subjects: The cases were divided 
into two groups, namely, (a) those who had not been 
given treatment because of the possibility only of 
diabetes, but who had been advised to report period- 
ically for examination as a precaution and (b) those 
who had been given treatment and who followed it. 
In the first group were also included those who had 
been given treatment but who, as the records showed, 
followed it for a short period of time only or very 
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irregularly. In view, also, of a family histor)’ of 
diabetes increasing .the chances of diabetes, each 
group was further divided into (a) those with a 
family bistort' of diabetes and (b) those with no 
such history, 

iv. Coiiipai'isoii of data: In each case, the degree 
of disturbance of carbohydrate metabolism at the 
last e.xamination, ten years or more later, was compared 
with that noted at the first visit. As stated, the only 
information sought here was the incidence of subse- 
quent development of FRANK diabetes and its re- 
lation to treatment. The combined data are briefly 
summarized in Table I. 

TABLE L 


Relationship between treatment and subsequent develop- 
ment of diabetes In cases with Incomplete blood sugar 
time curves with and without a family history of diabetes. 


Group 

Family history 

No. of 

Diabetes 



Cases 

No. 

% 

Total 


133 

39 

29.3 


Positive 

43 

17 

39.9 


NtTgallve 

00 

22 

24.4 

Diet 


S4 

IS 

21.4 


Positive 

24 

0 

25.0 


Negative 

GO 

12 

20.0 

No Diet 


49 

21 

42.S 


Positive 

19 

11 

57.S 


Negative 

30 

10 

33.3 


V- Results: It will be noted that, of the group as a 
whole, 29.3 per cent had developed frank diabetes 
subsequently, and that the incidence of the latter rvas 
twice as high amongst those who did not receive 
treatment as amongst those who did. 

It will also be noted that, regardless of any treat- 
ment, the incidence of subsequent development of 
frank diabetes was definitel}' greater amongst those 
with a family history of diabetes than amongst those 
with no such history'. The highest incidence was in 
the group who not onlj' had a family history of dia- 
betes, but who had also received no treatment. It 
will be noted that 57.8 per cent of this group of doubt- 
ful cases had developed frank diabetes. 

The combined data thus clearl}' indicate (a) the 
importance of sugar in the urine, even if found once 
only (b) .the need of determining, in doubtful cases, 
whether there is or there is not a family history of 
diabetes and (c) the need of observing such individuals 
for a long period before assuming that they are not 
diabetics. None of these findings is new; but the 
extent to which they^, are important has not, to the 
writer’s knowledge, been determined hitherto quantita- 
tively. 

4. SIGNIFICANCE OF BLOOD SUGAR TIME 
CURVES WHEN NORMAL OR WHEN THE 
ONLY ABNORMALITY IS A HIGH PEAK OR A 
LAG IN THE DEVELOPMENT OF THE PEAK 

/. Selection and group of subjects: As stated, one 
of the reasons the above-mentioned subjects were in- 


ycstipted was the finding of an incompletely abnonna! 
blood sugar time cun-e. For many years, because 
a number of experiences (27), the writer ha^ re^ 
garded such cun’cs as indicative of diabetes, provided 
all conditions known to be capable of prodiidn^ 
similar disturbances of carlwhydrate tolerance have 
been e.xdudcd — infection, hyperthyroidism, etc. With 
this practice, however, as the literature clearly shoiv:, 
there is by no means general agreement. Therefore! 
to test whether it is still warranted, the above-mentioned 
subjects were further grouped according to the char- 
acter of the blood sugar time curve, namely, fa) 
normal curve (b) an abnormally high peak only 
(above 0.180 per cent) (c) peak of normal height, 
but a lag in its dcv'clopment, the peak haring been 
noted at the end of an hour or more, instead of 30 
minutes after the ingestion of the glucose and (d) 
both a high peak and a lag in its development. Each 
of the above-mentioned groups was then further di- 
vided into (a) those with a family history of diabetes 
and (b) those with no such history. The incidence oi 
subsequent development of frank diabetes was then 
observed in each group. The combined data are briefly 
summarized in Table 11. 

TABLE II. 

Relationship between type of incomplete blood sugar 
time curve and subsequent development of diabetes in 
cases with and without a family history of diabetes. 

Diabetes 

25.1 
33.J 

21.1 

25.1 
12.8 
21 .* 
3U 
IM 
’ 2.2 
sc.c 
3Tj 

27.2 

27.2 

30.2 
25.! 

if. Results: It will be noted that, regardless of jh' 
type of curve — whether normal or otherwise -- 
incidence of subsequent development of frank dia e e 
was high — 21.7 to 45.4 per cent, and, again, 
incidence of subsequent development of 
betes was greater amongst those with a family 
of diabetes than in those with no such history, 
data are thus definitely opposed to the practice o - 
regarding the blood sugar time curve because t e . 
abnormality is a high peak or a lag in its ^ 

By such practice, as the data clearly show, tie 
are that early diabetes will be overlooked in an app 
able percentage of cases. 

It will be noted that, amongst this group of ® ' 
there were thirty-seven with (jue 

sugar time curves — 27.8 per cent of the ^ 
probably to the common practice of reducing _ 
lohydrate intake in the inten-al between 


Group 

Family 

history 

No. 

D 

No. 


Total 

133 

39 

WIioIc 

4. 

43 

17 


0 

90 

22 


Total 

37 

21 

Peak only 

-f 

14 

6 


0 

23 

5 


Total 

29 

9 

L-ag only 

+ 

11 

0 


0 

IS 

4 


Total 

30 

9 

Peak -f lag 

4. 

S 

3 


0 

22 

6 


Total 

37 

10 

Normal curve 

-f 

10 

3 


0 

27 

7 
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coverv of the glycosuria and tlie pcrforniancc of 
the Idood test. Nevertheless. 27.0 per cent of these 
individuals had developed frank diahcte.s .subsequently. 
Tlie iiniiortance of thi.s finding, from the .standpoint 
of evaluating life assunincc risks, is obvious. Even 
though sugar is found in the urine on one occasion 
only, the chances, according to these e.xpcriences, arc 
27 in 100 that the person is jwtentially a diabetic and 
thus will nianifc.'^t frank diahetes some years later, 
unless treatment is [irescribed and followed. The chances 
of subsequent development of diabetes arc still greater 
if there is also a family history of diahetes. 

.X J.\’DIC.\TIOXS FOR BLOOD SUG.AR TIME 

CURVE 

•As in the writer’s previous studies f27, 28) the 
relationship between the blood sugar in the fasting 
state and the type of blood sugar time curve was 
again investigated aiui the findings were essentially the 
.vame. With a blood sugar of 0.1*10 or more in the 
fasting state, it may he assumed that the IiIockI sugar 
time curve will l>c definitely abnormal. Tlicrc is, 
therefore, no need to subject the individual to the 
inconvenience and e.xpense of such tests. In Table 
111 are reproduced the comparative findings of a 
previous study of 1..146 cases. 

TABLE III. 

RcIationEhip between fasting blood sugar and type (posi- 
tive or negative) of blood sugar time curve* 

Diminished COH Tolerance 


Fasting 

Nttmber of Number of 

Percentage 

Blood Sugiirs 
(Per cent) 

Cases Cases 

Incidence 

o.ici-o.ier, 

121 277 

Cl.G 


•jSe MU 

S0.3 

Mzi-fi.n.'. 

ISS 17.-! 

87.3 

O.ISS-O.HO 

12.7 121 

9C.8 

n.UJ- -f- 

znr, ?,r,r, 

100.0 

* Italilno'vitch. 

, of Arnoric.a. vol. 

I. M.; Proc. Ak.soc. Life 
20. p. 11, 13,72. 

Ins. Med. 


6 . IS TI-IERI*: AX IXHEREXT TENDENCY FOR 
THE DIABETES TO BECOME WORSE? 

f. Slalisiically, the more severe the diabetes, the 
greater is the risk from coma and. thus, the shorter 
is the c.xjxrctation of life. Therefore, a problem which 
had never been settled, and which it would appear 
the following data clarify, is whether there is or there 
is not. in the human di.aJietic, an INFIERENT tendenty 
for the diabetes to become worse. Tlie importance 
of such information from the standpoint of evaluating 
life assurance risks requires no comment. In his 
e.xjieriments on partially depancreatized animals many 
years ago, Frederick M. Allen showed that there 
was no inherent tendency. From the following data, 
it would appear that this applies also to human dia- 
betes. 

II. Selection of subjects: For this study, 100 indi- 
viduals were selected at random, except for the follow- 
ing : 


(a) In all cases, the diabetes was very mild at the 
first visit. 

(b) In all cases, a blood sugar time curve was ob- 
tained at the first visit. 

fc) No case was included unless the individual 
had been under the writer’s observation for at least 
ten years. 

Hi. Grouping of subjects: The cases were then 
divided into fa) those with incompletely abnormal 
blood sugar time curves and (b) those with completely 
abnormal curves at the first visit. The curves obtained at 
the first visit were then compared with those noted (a) 
ten to fourteen years later and (b) fifteen or more 
vears later. The combined data are briefly summarized 
in Table IV. 

TABLE IV 
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iv. Results: It will be noted, in the group as a 
whole, that sixty-three of the curves were incompletely 
.'ilmormal, and thirty-seven were completely abnormal 
at the first visit. Of the sixty-three incompletely 
abnormal, thirty-four remained incompletely abnormal 
— an incidence of 54.0 per cent — after ten years 
or more. Of the thirty-seven completely abnormal, ten 
became incompletely abnormal — an incidence of 27.1 
per cent. 

There were scvent 3 '-six curves in the group of 
ten to fourtc*cn 3 'cars of observation. Of these, fortj*- 
ninc were incompletely abnormal and twenty-seven 
were completely abnormal at the first visit. Of the 
forty-nine incompletely abnormal, twenty-eight re- 
mained incompletely abnormal — an incidence of 57.1 
per cent. Of the twenty-seven completed abnormal, 
seven became incompletely abnormal — an incidence 
of 25.9 per cent. 

Of the twenty-four curves in the group of fifteen 
years or more duration, fourteen were incompletely 
abnormal and ten were completely abnormal at the 
first visit. Of the fourteen incompletely abnormal, 
six remained incompletely abnormal — an incidence 
of 42.8 per cent, and of the ten completely abnormal, 
three remained completeli' abnormal — an incidence 
of 30 per cent. 

The above data, alone, therefore, suggest that there 
is no inherent tendency for the diabetes in human 
individuals to become worse. In view, however, of 
downward progress in a very appreciable percentage 
of these cases, the next step was an attempt to correlate 



102 


The American Journal of Digestive Diseases 


Volume U 
dumber I 


progress witli the care with which tlie treatment 
prescribed was followed. 

V. Relationship bcUacen body weight and progress: 
Since the diabetes in these cases was very mild, fre- 
quent examinations were not indicated. All, however, 
were advdsed to reduce their weights, because of the 
risks from obesiti’ in general. The most reliable 
overall evidence, therefore, of the care with which 
treatment was followed was the reduction of body 
weight in the overweight subjects to the “best” 
weights for the heights, according to life assurance 
company standards. 

Table \' shows that, amongst the above-mentioned 
TABLE V 
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one hundred individuals, there were fift 3 ’-one with 
body weights in excess of 15 per cent of the “best” 
weights for their heights, according to life assurance 
company standards, and, amongst them, there were 
twenty-nine incompletely abnormal, and twenty-two 
completely abnormal, curves at the first visit. Of 
the twenty-nine incompleteh’ abnormal, nineteen re- 
mained incompleteh^ abnormal — an incidence of 
65.6 per cent. Of the twenty-two completely abnormal, 
nine became incomplete!)' abnormal — an incidence of 
41.0 per cent. 

Amongst the forty-nine individuals with no obesit)', 
there were thirty-four incompletely abnormal, and 
fifteen completely abnormal, curves. Of the thirty- 
four incomplete!)' abnormal cur-v'es, 15 — an incidence 
of 44.2 per cent — remained incompletely abnormal. 
Of the 15 completely abnormal curv'es, one only — 
an incidence of 6.7 per cent — became incompletely 
abnormal. 

The only additional information here was that the 
presence of obesity AT THE ONSET OF THE 
DIABETES is a favorable sign. The information 
required was the influence of reduction of weight 
in the overweight subjects on carbohydrate tolerance 
ten or more years later. Glassberg (29) has shown 
that the more closely the weight approached the 
ideal the greater was the tendency for the appearance 
of a normal "tolerance” curve. The next step, there- 
fore, was to divide the fifty-one cases of obesity into 
(a) those who had lost their obesity' and (b) those 
who had not. 


_ VI. Influence of reduction of weight on proqns’ 
in cases of obesity: Table VI shows that, amonge 

TABLE VI 
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the fifty-one cases of obesity, at the end of the peried 
of observation, thirty-seven had lost their exce-- 
weights. 


.'\mongst the fourteen whose weights were stili 
in excess of 15 per cent of the “best” weights ior 
the heights, eight had incompletely abnormal, ar.^ 
six had completely abnormal, curves, at their first 
visit. Of the eight with incompletely abnormal emres 
three only remained incompletely abnormal — as 
inddence of 37.5 per cent. Of the si.v completeh 
abnormal curves, one only became incomplete — aa 
incidence of 16.7 per cent. 


On the other hand, amongst the thirty’-seven injfi- 
viduals who had lost their obesity, twenty-one had ia- 
completcly abnormal, and si.vteen had completely ab- 
normal, curves at the first visit, and, of the Uventy-o-'- 
with incompletely abnormal curves, 16 — an inddena 
of 66.5 per cent — remained incompletely abnonad, 
amongst the 16 completely abnormal curs'es, eight — 
an incidence of 50 per cent — became incomplete. 

vii. Conclusions: (a) Though the presence of obesty 

at the onset of the diabetes is a favorable sign, sus 
individuals are likely to show a loss of carboh) rate 
tolerance unless they lose their excess weight. 

(b) The combined data support the view that there 
is no inherent tendency for the diabetes^ to eoffi 
worse; that, in fact, provided treatment is fo o" 
there is a tendency towards improvement o or 
hydrate tolerance. As stated, the importance o 
finding, from the standpoint of evaluating ' e 
surance risks, requires no comment. 

7. INVESTIGATION OF IMORE ADVANCED 
CASES 


The above conclusions, having been fased 
xperiences with very mild cases of la ^ 
ire of limited significance. The next step, 
vas consideration of the e.xperiences with mo 
'anced cases. 

I. Selection of subjects: For this purpose. 


A. J. D. D. 
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individuals were selected at random, except that no 
period of observation dated back further than 1931. 
This year was selected because the writer’s high 
carbohydrate-low caloric diet was not instituted until 
1930 ( 30) and because of the changed outlook of the 
diabetic noted with this diet. Though the low c.arbohy- 
dratc-higli fat diets had undoubtedly controlled the dia- 
l)etcs from the standpoint of the blood and urine sugar, 
the nutrition in general, was not very .satisfactory ; weak- 
ness and undue fatigue, for example, were common ; 
neuritis was common, and a striking feature in women 
in the child-bearing iieriod was frequent disturbance 
of menstruation and. quite often, complete amenor- 
rhoea for periods of many months and even for 
years. Much of this was due to the difficulty of main- 
taining nitrogen ecjuilibrium with low carbohvdrate- 
bigh fat diets; whereas, one of the striking effects 
of the above-mentioned high carbohydrate diet is 
nitrogen retention (31). The lowest urinary e.xcre- 
tions of nitrogen ever noted in man have been noted 
with this diet only (.12). This diet, also, judging 
from all [lublished data, has resulted in the mo.st 
striking reductions and in the lowest average 
value, of the cholesterol content of the bloofl plasma 
in diabetes ('23. 33 ). 

a. Grouping of cases: Though the diabetes in these 
cnse.s was more advanced than the above-mentioned 
group, obviously not all were of the same severity. 
For practical {utrfKJses. therefore, these 1,500 dia- 
betics were further divided into three groups, as 
follows : 

(a) .MILD: Xo clinical signs or symptoms sug- 
ge.stivc of active diabetes. Glycosuria discovered ac- 
cidently and cither transient or post-prandial only. 

blood sugar of 0.140 per cent or more in the fast- 
ing state or 0.180 per cent or more at any other time 
of the day; but both glycosuria and hyperglycemia 
readily controlled by QU.ALTT.ATIV'E restriction 
only of diet.’* •• ’ 

(b) MODFR.ATELV .SEVERE: Clinical signs 
and .symptoms generally present — weakness, undue 
fatigue, etc. ; gi3-cosuria persistent, but no acetone 
bodies, and readiE controlled by QU.AXTITATIVE 
diet — definite quantities of carbohydrates, fat and 
protein — without the aid of insulin. 

fc) .SEVERE: Satisfactorj- clinical and labora- 
torv control*^ not possible without the aid of both 
quantitative diet and insulin. 

Blood sugar time curves were not obtained in 
any of these cases, in view of the fact that in none 
was the diabetes very mild. ,'Vlso. a number of variables 
would, have had to be considered in the moderately 
severe cases, in order to interpret changes of car- 
bohj’dratc tolerance and not all are controllable. In 

* Xo HUgar In tea or coffee; no paKtric^i; puddlng.s. etc.; 
lean me.atK, limited ((uantltles of bread, potatoes, butter 
and cream. 

•• Urine free from suffar and acetone bodle.s; blood sugar 
normal or nearly .so In the f.asting state — no higher than 
0.140 per cent. Xo clinical signs. 


order, therefore, to determine whether there is or is not 
an inherent tendency for the diabetes to become worse, 
it was considered advisable to restrict the studies to 
severe cases only, that is, those who not only required 
OU.AXTIT.A^Tl VE diets, but also insulin. 

Hi. Insulin requirements of diabetics on quantita- 
tire diets: Table VH shows that, amongst this group 

TABLE VII 


PSTUX B^TZEOeOrTB 67 ClilTTZCS CX QOiTTZTiTZTX P g?9 



TUX* 6n«y 

0v3 etj«a 1 


nraraoD 

1506 

494 

19M 

iweutt I 


500 

1 u* 

444 

7*r ••St 

S«.« 

1 M.. 

49.3 



1I» 

1 ax 

t ■>* 

7tr Atst 

S9.0 

1 87. • 

19.9 



lee 

! SI 

1 US 

ftr tMt 

».« 

1 

1 14.9 


TLrtt 6»«t 

89.1 

59«9 

41.9 

It l«Jt vltli 

84. t 

XX.I 

84.4 

Wial* erwy; 

Tlrtt £••• 

is.l 

9.4 

la.e 

It 2 ajt rivit 

r.f 

S.9 

' 29.4 


of 1.500 dialietics, 580 onh- required insulin — an 
incidence of 38.6 per cent. Amongst the latter, 166 
— an incidence of 28.6 per cent — have been able to 
reduce the in.sulin dosage, and 116 — an incidence of 
20 per cent — have been able to discontinue its use 
entirely. The average number of units at the begin- 
ning of insulin treatment was 39.1, and, at the last 
visit, it was 24.9 units. This includes the insulin cases 
only. For the whole group (insulin and non-insulin 
cases combined) the average dosage was 15.1 units 
at the beginning of the insulin treatment and 7.7 at 
the la.st visit. 

iz'. Influence of previous treatment upon insulin 
requirements: For many years, it has been the writer’s 
experience that, regardless of the degree of sev'erity 
of the di.abetcs. more difficulties have been encountered 
in individuals who, when seen by him for the first time, 
bad received treatment previously than in those for 
whom treatment was prescrilied for the first time, 
.'Xnah’sis of the data clearly showed that, in a large 
number of the cases, this was due to previous use of 
"free” diets — permitting the patient to eat any 
food desired and in the amounts desired — and attempt 
to balance the food .so eaten with insulin. This prac- 
tice has always been condemned by the writer as 
well as by Dr. E. P. Joslin and others; but, judging 
from recent experiences, the practice is increasing. 
That the practice is bad may be seen in the following 
data obtained by dividing the above-mentioned insulin- 
treated cases into (a) the writer’s and (b) others, 
that is, those who, when first seen by the writer, 
had not, as yet, received any treatment and those 
who, when first seen by him, had been under dif- 
ferent forms of treatment for different periods of 
time. The combined data are briefly summarized in 
the .same Table (Table VII). 

It will be noted that, of the 1,5(X) cases, 476 were 
"the writer’s” and 1,024 were “others.” Amongst the 
476 of "the writer’s” cases, 116 only — an incidence 
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of 24.8 per cent — required insulin; whereas, of 
the 1,024 “others,” 464 required insulin — an in- 
cidence of 45.3 per cent. Of the 166 of the “writer’s" 
cases, 32 were able to discontinue the insulin — an 
incidence of 27.6 per cent; whereas, amongst the 464 
others,” 84 — an incidence of 18.2 per cent — only 
■were able to do so. The average number of units 
amongst “the writer’s” at the beginning of insulin 
treatment and at the last visit i\-erc 30.9 and 22.3 re- 
spectively; whereas, amongst the “others,” the values 
were 41'.2 and 36.4 units re.spectively. 

The e.Ktent to which the difficulties with the “free 
diet” cases was due to liver damage is not known. 
In such cases, as is ivell known, hyperglycemia and 
glycosuria are ver}' common. In children, the liver 
is very frequently enlarged and, in both children and 
adults, the urinary excretions of urobilinogen arc 
frequently very large (34). It is of interest here to 
note that somewhat similar exjieriences have been 
met with in the treatment of diabetic coma. In a previ- 
ous report (35) it was shown that our own cases 
seemed to have a better chance of recovery from the 
coma than those not seen before the onset of the 
coma. The data arc briefly summarized in Tabic VIII. 

TABLE VIII 


Influence of previous diet upon chances of recovery from 
diabetic coma. 


Period 


Own cases 

Others 

Before 1931' 

■ Numlior of cases 

39 

24 


Deaths: Number 

10 

S 


Per vent 

25.C 

33,3 

Since 1931" 

Number of cases 

79 

40 


Deaths: Number 

14 

20 


Per cent 

17.7 

50.0 

Since 1931" 

Number of cases'" 

30 

8 

(Adjusted for 

Severity Index 

18.2 

20.0 

severity) 

Deaths: Number 

2 

5 


Per cent 

6.f, 

62.5 

Since 19.37"" 

Number of cases'" 

2S 

9 

(Adju.sted for 

Severity Index 

1S.4 

20.0 

severity) 

Deaths: Number 

2 

C 


Per cent 

7.1 

66.6 


'Low carbohydrate-biiih fat diets 
"High carbohydrate-low calorie diets 
'"'Cases include only those with Sco'ority Index calcu- 
lated front all nine factors. 

""Change in method of treating diabetic coma. 

It will be noted that, even in the earlj' days, when 
the diets were verj' low in carbohydrates and high in 
fat, .whereas,, the mortality amongst the pre-viously 
treated cases, was 25.6 per cent, it was 33.3 per cent 
amongst the patients who had been seen for the first 
time. Since 1931, that is, since use of the high carbo- 
hydrate-low calorie diet, the data were still more sug- 
gestive. 

■ Limited significance was to be attached to these 
findings, since ho consideration had been given to 
the . severity of the coma. The next step, 'therefore, 
%vas to adjust for severity by use of our Severity 
Index (25). After having done so, however, it noil 
be noted that, whereas, amongst, the, cases treated pre- 
viqhsly with the, Iiigh carbohydrate-low., calorie diet, 
& mprtalit}' was',6;6 per cent only,, m, the cases seen 


for the first time, with approximately the same Severilj 
Index, it was 62.5 per cent. In 1937, the method oi 
treatment diabetic coma was changed (36), but that 
this difTeccncc of mortality was due to the previous 
treatment and not to the change of the treatment oi 
coma, is dearly seen in the same Table, where the 
conijiarison is restricted to the cases of coma since 
19.37. It will again he noted that, whereas, amongst the 
pafient.s ivho had been treated previously with the 
high carholiydr.'ite-low calorie diet, the mortality na? 
7.1 per cent only, the mortality amongst the patient' 
seen for the first time was 66.6 per cent, 

tf. Relationship bctzoccn degree of co)!lrol of diabetes 
and ability to reduce or discontinue insulin trcatmr.t: 
Amongst the points which The Manufacturers Life In- 
surance Company stresses in selection of applicants, 
is not the. severity of the diabetes, but the CARE 
WITH WHICH TREATJIENT IS BEING FOL- 
LOWED. This method of selection, as will be seen, 
is fully supported by the findings in this study. 

As a statistical inde.x of the degree of the control 
of the dialietes, the Control Inde.x, which the writer 
reported some time ago, was employed (23). It 
is by no means as satisfactory- as he should like to 
sec it; hut, being at least to some extent QUANTI- 
TATIVE, it is better than no quanfitative index at 
all. In calculating the Index, a value of 3.0 is as- 
•signed when the blood sugar is perfectly normal; 
the value is 2.0 wlicn the blood sugar is increased, 
but stii! belojv 0.180 per cent; a value of 1.0 is 
given when tlic blood sugar is above 0.18 per cent, and 
the value is zero if, in addition to sugar, the urine 
also contains acetone bodies. Two examples of the 
necessary calculations are shown in Table IX and 


TABLE IX 


Calculation of Control Index 



Rating 

No. 

(a X b) C. I. 


(a) 

(b) 


E.vample 1 : 

3 

IS 

54 


2 

IS 



1 

4 

4 81-^35 equals 


0 

0 

0 



So 

84 

Example 2 : 

3 

e 

6 


2 

13 

26 ,, 


1 

14 

14 46.^33 equals 1.3- 


0 

4 

0 



33 

46 


the combined data are briefly 


summarized in Table 


X. 

It will be noted that, in the 1,500 cases as 
the average Control Index was 2.24. In the uon-ra 
cases, it was 2.41 and, in the insulin cases, 
1.95. . 


Amongst the insulin cases, the average 
ndex amongst those who were able to disco ti 
he insulin was 2.25; amongst those u-ho were 
o reduce the dosage, it was Z09, and, amo g 
emainder, the average was 1.77 only. 
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TABLE X 

Relationship between degree of control of diabetes and ability to 
reduce or discontinue insulin treatment 

Group All Cases Own Others 

No. C. I.* No. C. I.* No. C; I.* 

■^'’hch- 1300 2.24 47C 2.38 1024 2.18 

So Insulin 920 2.41 SCO 2.45 SCO 2.39 

Insulin All case.? .380 1.95 IIC 2.0C 4G4 1.93 

Jllscontlnued lie 2,25 32 2.21 84 2.2G 

Reduced ICC 2.09 51 2.11 115 2.08 

Other** 298 1.77 33 1.83 2C5 1.76 

• Control Index (See Rablnowltch, I. Jf., Ann. Tnt. .3red., 8, 143C, 

1933). 

*• Itisulln do.'-ace .st.atlonaiy or Increased 


Here, also, it will be noted the data clearly show 
that, when the cases were ditided into “the author’s” 
and “others,” on the v.’hole, the average control of the 
diabetes was better amongst “the author’s” than 
amongst the “others.” It i.s thus clear that the abilit}' 
to reduce insulin dosage or discontinue its use en- 
tirch- is not influenced by some inherent tendency, 
but is to a very large extent dependent upon the 
degree of the control of the diabetes, Spiegelman 
and Mosenthal (37) have shown that carbohydrate 
tolerance may be increased by diet. 

17. General conclusions: Combining all of the find- 
ings, therefore, of (a) the very mild and doubtful 
. cases (b) the mild cases — those who required qualita- 
tive restriction only of food intake (c) the moderately 
severe — those tvbo . required quantitative diets, but 
no insulin and (d) the severe — those who required 
insulin, the evidence seems clear that THERE IS NO 
INHERENT TENDENCY FOR THE DIABETES 
TO BECOME WORSE, regardless of the severiy 
of the disease: that, in fact, protnded treatment is 
followed, there is a very' appreciable expectation of 
improvement of carbohydrate tolerance. ITic average 
diabetic, ‘therefore, who is accepted as a policyholder 
by the above-mentioned method of selection cmplo3'ed 
1)3' The Manufacturers Life Insurance Company is a 
good risk, provided he continues to follow treatment, 
rvhich, it would appear, explains to a large extent the 
Compan3'’s satisfactory mortality experiences to date. 

8. METHODS OF ESTIMATING BLOOD 
SUGAR AND THEIR EVALUATION 

1. Picric acid v other methods: Since Bang (38) firnt 
Introduced a satl.sfactory and clinically aprdlc,able method 
for quantitative estimation of blood sugar, numerous 
method.s have been devised. Thcfy include both macro 
and micro procedures; but though the values obtained 
by some aiiproximate true blood sugar values more than 
others — some very clo.sely — without exception, all in- 
clude reducing substances other than glucose — uric 
add, cre.atlnine, glutathione, ergothione, cysteine and un- 
• determined sub.stances (39, 40. 41, 42). For example, 
amongst the early changes from the picric acid procedures 
— Lewis-Benedict (43) Benedict (44) Myers and Bailey 
(45), etc. — the Folln-Wu (46) and Folin ferrlcyanlde 
methods (47. 48) yielded values about 20 mgms. per 100 cc. 
le.sB than the picric acid methods. The experiences with 
more recent methods, such as Somogyl’s (49, 50) arc 
approximatel.v the same; but none of the values repre- 
senfs glucose only. In a study, in 1928, the writer (61) 
/ found that the non -fermentable reducing substances 


lluctuate within u narrow rtinge — 16 to 31 mgms. per 
100 cc. Folin and Svedberg (52) reported lower values, 
and, bj- use of a micro-method (53) Mosenthal (42) re- 
ported higher values. 

2- Interpretation of blood sugar tests: The fact of 
pr.actlcal importance here, in the early detection of dia- 
bete.s. is that, though the newer blood sugar methods yield 
lower value.s, the .standards of normality commonly em- 
ployed, as may be seen in the literature, are those which 
had been arrived at by the picric acid methods. For ex- 
ample. when it i.s stated that, normally, the blood sugar 
in the fa.stlng state ranges between 0.08 and 0.12 per 
cent, and that the maximum level of the peak of the 
normal blood sugar time curve is 0.18 per cent, the values 
quoted are those which had been established by the picric 
acid method. Joslln (21), for example, accepts a blood 
sugar of 0.120 per cent as the upper limit of normality 
in the fasting state and so do Matthews, McGrath and 
Berkson (54). It is obvlou.s, therefore, in view of the 
above-mentioned experiences with the cases about the 
diagnosis of which there wa-s doubt at the first visit. If 
Such \'alues arc accepted as standard with u.se of the more 
recent methods, very early diabetes will be overlooked 
in an appreciable percentage of cases.* For these reasons, 
though other methods hftve been employed by the writer 
for re.scarch purposra, every blood sugar test during 
the last 25 years for diagnosis and for estimating the 
degree of control of the diabetes in cases under treat- 
ment has, without exception, been obtained by the Meyers- 
Bcnedlct picric acid method slightly modified by the 
writer and with use of highly purified picric acid (55). 
One advantage of this method is that the glucose standard 
in picric acid solution, if kept in a dark bottle, keeps 
almost permanently, regardle.ss of the room temperature. 
It Is with this method only that diabetes is assumed by 
the witer to exist, if, in the absence of clinical signs 
or sym))tom.s of conditlon.s known to be capable of pro- 
ducing hyperglycemia, the blood sugar is 0.140 per cent 
or more In the fasting state or above 0.18 per cent any 
time after ingestion of any form of food. 

3. Capillary blood sugar tests: Another possible source 
of error is use of capillary blood — Bang, Hagedom, 
Jensen. McLean, etc. The chief error possible here Is 
diagnosis of diabetes when it does not exi.gt. As is well 
known, capillary blood is a mixture of arterial and venous 
blood, and. though the sugar contents of both in the 
fa.sting state are approximately the same, after Inges- 
tion of glucose, the arteriovenous difference is variable 
and unpredictable (56) because the sugar content In 
the arteries may be very appreciably higher than that 
in the veins (57), It is for this reason, in addition to 
other po.ssible pitfalls in use of micro-clinical methods 
referred to by the writer previously (27) that mlcro-chem- 

• Elyen a peak of 0.170 per cent after a meal or after 
Ingestion of glucose is too high. In view' of the knowm 
differences between the picric acid values and those ob- 
tained by the newer methods. 
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ical methods have never been employed by him either In 
routine or research. JosUn (21) warns about the higher 
values with capillary* blood than with venous blood, l^arififner 
and Fles (5G) have done so also. Even the standard adopted 
bj' Joslin with capillarj* blood, namely 0,200 per cent, if 
found after a meal (21), though a wise precaution from 
the standpoint of prevention, may, at times, deprive a 
non-diabetic of the benefits of life as.surance. 

9. RELATIVE SENSITIVITY OF THE BLOOD 
SUGAR IN THE FASTING STATE AND AFTER 
MEALS FOR THE EARLY DIAGNOSIS OF 
DIABETES MELLITUS AND ESTIMATION OF 

DEGREE OF CONTROL OF CASES UNDER 
TREATMENT 

i. Procedures m comuion use: Various procedures 
arc employed in use of blood sugar tests for diagnosis 
and as an index of the degree of control of the dia- 
betes in cases under treatment — examination in 
the fasting state, one-half hour after a meal and one, 
two and three hours, etc. In view, therefore, of the 
uniformity’ of the blood sugar data in the writer’s 
cases w'ith respect to the method of estimation, con- 
sideration was given to the relative sensitivity of 
the blood sugar in the fasting state and after meals 
for the above-mentioned purposes. 

if. Tests for early diagnosis: As for the blood sugar 
time curves, amongst the single determinations, there 
were tests performed in the strictly fasting state and 
one-half hour, one hour, two hours and three hours 
after food. Meyers and McKean (58) and, also. Ley- 
ton (59) have not found the blood sugar after a meal 
dependable. On the other hand, according to Wishnof- 
sky and Kane (60) food tolerance tests do not differ 
significantly' from “glucose tolerance” tests. With 
this, the writer agrees, provided the sample of blood 
is obtained at the proper time. In Table XI arc briefly 

TABLE XI 


Relative sensitivity of blood sugar tests in fasting state 
and after meals for early diagnosis of diabetes mellitus 
. (500 cases — Random selection) 


Time 

No, 

Blood Sugar 
Max« Min. 

(%) 

Avge. 

Fasting state 

ICG 

O.IGG 

0.06-1 

0.095 

1/2 hr. after meal 

-IG 

0.238 

0.158 

0.201 

1 hr. after meal 

33 

0.236 

0.153 

0.169 

2 hrs. after meal 

122 

0.209 

0.089 

0.121 

3. hrs. after meal 

113 

0.169 

0,082 

0.102 

summarized the 

experiences 

with 

500 blood tests 


selected, at random in cases in many’ of wliich the 
diagnosis tvas doubtful at first, but which w'ere found 
to be diabetic from a number of experiences. 

It will be noted that, though there were wide dif- 
ferences between the maximum and minimum values, 
and though the minimum at some periods after food 
w'as W’ithin the normal limits, that is, below’ 0.180 per 
Gent; the' most sensitive test after an ordinary .meal 
for early detection of diabetes was at the one-half 
hour ' period.' As ' Mosenthal has pointed out (61) , 


the blood sugar in the fasting state may he mislKl 
ing — early diabetes may he overlooked — if th^ 
iilood sugar is normal. According to Sindoni (62) 
one to three hours, generally two hours, is the intend 
of choice. It will he noted, however, that, at the !r.o 
and three-hour periods also, the average blood sugar 
was within the normal limits in these very eady 
cases. The most sensitive test, as stated, is the blood 
sugar at the ONE-HALF HOUR period, thus, fit- 
ting in with the above-mentioned e.xperiences with 
blood .sugar time curve.s obtained after adminhtra- 
tion of glucose. It will he noted that the ralues ia 
the average column correspond exactly to the typical 
blood sugar time ctin'c* following ingestion of glucose 
in a very mild dialietic, the only abnormality being a 
peak above the generally accepted maximum level 
of 0.180 per cent. 

Hi. Relative sensitivity of blood tests in the fastir.g 
state and after meals for diagnosis in the saute ir.di- 
z’iduals: As stated, the above-mentioned average values 
were obtained by random sampling. Much more K- 
liahle, therefore, would he a similar study, but com- 
parison of the iilood sugar obtained in the fasting 
state with that noted at different times after meals 
in the SAME INDIVIDUALS. This study wxv 
tliercfore, made and the data are briefly summarized 
in Table XII. 

TABLE XII 

Relative sensitivity of blood tests in fasting state anrf 
after meals in the same individuals for early diaanos'* 
of diabetes mellitus 


Blood Sugar (c{) 


Time 

No. 

Max. 

Min. 

Avg«« 

Fa.stinv stnlo 

IS 

O.lCf, 

0.06S 

o.os: 

1/2 lir. after meal 


0.256 

0.169 

O.IsS 

Faytlns: .st-alp 

29 

0.1-17 

0.074 

o.ni 

1 hr. after meal 


0.2-14 

0,164 . 

0.1 »» 

F.a.stinfr state 

86 

0.143 

0.076 

O.OSi 

2 hrs, after meal 


0.232 

0.074 

o.iii 

FastinK state 

CT 

0.161 

0.OS7 

P.1C- 

3 hr.s. after meal 


0.230 

0.093 

o.io» 


It will he noted that the findings were essentially t « 
.same: in the fasting state, and two hours arid three 
hours after food, the average blood sugar was 
fcctly nonnal : whereas, at the one-half hour peno . 
it was O.ISS per cent — just slightly' above the gea 
erally accepted maximum level of normality', name), 
0.180 per cent and, therefore, the most sensitive te;^. 

A point of practical importance to be noted 
the rriost marked hy'piergly'cemic response 
of carbohydrates is after the MORivTNG 2iIE. , 
general, the lowest peak is after the noon mea . a 
the rise is intermediate after the evening mea. 
the very early detection of diabetes, therefore, i 
blood sugar is to be e.xamined after a meal, t le m 
sensitive test is after breakfast. 

iv Tests as an hide.v of the degree of control 
diabetes in cases under treatment: As stated, 
the criteria, in the evaluation of life assurance m 
is the care with Which treatment is followed a" ^ 
is judged to, a large extent 1))', the blood sugar. 
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fore, here, also it was necessary to determine the 
most satisfactory time for tlie test. For this purpose, 
therefore, 3,000 tests were selected at random, and it 
will he noted (Table XIII) that though wide differ- 

TABLE XIII 


Relative sensitivity of blood sugar tests in fasting state 
and after meals as an index of degree of control of diabetes 
(3000 tests — Random selection) 


Time 

No. 

Blood 

Max. 

Sugar 

Min. 

(%) 

Avge. 

F.'lhlitiK 

177:! 

0.;!33 

0.03C 

0.143 

1/2 hr. .Tfier nic.'il 

104 

O.!.!! 

O.lfiC 

0.204 

1 hr. .after mo.al 

12C 

0.52C 

0,1.71 

0.185 

2 hr.s. after meal 

3SC 

0.3,77 

0.082 

0,1C4 

2 hrs. after mral 

fill 

0.302 

0.074 

0.153 

ences were noted 

between the 

maximum 

and minimum 


values as in the above-mentioned tests for early di- 
agnosis, the highest average blood sugar was noted at 
the one-half-hour period. 

It will be noted that much higher values are recorded 
here than in Tables XI and XII. This was due to the 
fact that the data, having been obtained by random 
samjiling. included the most severe as well as the mild- 
est cases. They were also from records of those who 
did not follow treatment carefully as well as those 
who did. Idowevcr, though all values in the average 
column are definitely higher than the normal, the 
average in the fasting state and three hours after 
a meal, were, appro.ximately, the same, and definitely 
lower than at the one-half hour period; in the fasting 
state, it was 0.143 per cent and, three hours after a 
meal, it was 0.153 per cent. It was slightly higher 
two hours after a meal, namely, 0.1(54 per cent; where- 
as. at the one-half hour period, it was 0.204 per cent 
and, therefore, was the most sensitive test. 

V. Relative sensitivity of tests as ait index of the 
degree of control of the diabetes in the same individuals 
in cases under treatment: Since these data were also 
obtained by random sampling, here, also much more 
reliable would be a similar study, but comparison 
of the blood sugar obtained in the fasting state with 
that noted at different times after meals in the SAME 
INDIVIDUALS. This study was, therefore, made 
and the data are briefly summarized in Table XlV. 

TABLE XlV 

Relative sensitivity of blood sugar tests in fasting state 
and after meals in the same individuals as an index of 
control of diabetes 


Blood Sugar (%) 


Group 

No. 

Max. 

Min. 

Avge. 

Fa.sting 


0.277 

0.030 

0.1.35 

1/2 hr. .after me.al 

82 

0.434 

O.IOG 

0.19C 

Fa.stlng 


0.270 

0.119 

0.151 

1 hr. after meal 

72 

0.385 

0.151 

0,178 

Fa.sting 


0.333 

0.0,53 

0.147 

2 hrti. after meal 

IfiO 

0.357 

0.099 

0.169 

Fasting 


0.41C 

0.043 

0.139 

3 hrs, after meal 

18C 

0.295 

0.074 

0.15$ 


It will be noted that the findings were essentially the 
same. 

Influence of form of treatment: The fact that 


the findings were essentially the same in Tables XIII 
and XIV suggested a fallacy somewhere, in view of 
the common experience that, except in very early 
diabetes, the peak of the blood sugar time curve oc- 
curs at the one-hour period or later and not at the 
end of 30 minutes. Consideration had to be given to 
the possible need of grouping the cases according 
to the treatment, in view of (a) the fact that these 
data included many insulin-treated cases and (b) 
the different behavior of insulin depending upon 
the t3'pe. For example, with protamine zinc insulin, 
though the blood sugar ma\' be perfectly normal in 
the fasting state, the latter mav' be very deceptive 
(63) ; in spite of a normal blood sugar in the fast- 
ing .state, there maj be thirst and polyuria and, in 
addition to marked hyperglj'cemia and glycosuria, 
even acetonuria, due to the slow action of this form 
of insulin. With unmodified insulin, if the meal is 
taken too soon after the injection, the blood sugar 
muy reach its peak at the one-half hour period, but, 
at the three-hour period, will probably be perfectly 
normal, because of the full and more powerful ac- 
tion of this rapidly acting insulin. In the case of un- 
modified insulin, therefore, the best indication of 
control would appear to be the blood sugar at the 
three-hour period. With globin insulin, the blood sugar 
will probably be lower during the day than with 
protamine zinc insulin, because of its more rapid 
action, but higher than with protamine zinc insulin 
in the fasting state, because it does not possess the 
same degree of prolongation of action. 

In view of the above observations, 500 cases were 
selected at random and grouped according to the 
form of treatment, namely, fa) no insulin (b) un- 
modified insulin — two injections a day (c) pro- 
tamine zinc insulin — one injection per day and (d) 
globin insulin — one injection per day and (d) globin 
insulin — one injection per day. The average values 
of the blood sugars obtained in the fasting state, 
and one-half hour and one, two and three hours after 
meals were then calculated. The combined results 
of 4.(566 tests are briefly summarized in Table XV, 
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The following are to be noted: 

Non-insulin cases: The average blood sugar in 
the fasting state was only slightly above the normal. 
The highest average blood sugar was found at the 
ONE-HOUR period, fitting in with the more common 
experience. The lowest average blood sugar after. 
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food was found at the three-hour period, namely, 
0.148 per cent. 

The fact that the average blood sugar was higher 
at the one-hour period in the non-insulin group; 
whereas, in Tables XIII and XIV, the peak was 
noted at the one-half hour period, seemed to con- 
firm the need of grouping the cases in accordance with 
the form of treatment. That such grouping is es- 
sential is seen in the insulin-treated cases. Thus: 

Unmodified insulin: The averse blood sugar in 
the fasting state was above normal. The highest 
blood sugar was noted one-half hour after food. At 
three hours, the average was lower than in the fast- 
ing state and practically normal. 

Protamine zinc insulin: The average blood sugar 
in the fasting state was wthin the normal limits. The 
highest average blood sugar was found one hour after 
food. The lowest average blood sugar after food was 
at the three-hour period, but, also differing from 
unmodified insulin, definitely higher than in the 
fasting state. 

Globin insulin: The average blood sugar in the 
fasting state was higher than in all of the other three 
groups. The highest average blood sugar, as with un- 
modified insulin, was noted one-half hour after food. 
The lowest average blood sugar after food was at 
the three-hour period; it was definitely higher than 
with unmodified insulin; but definitely lower than 
with protamine zinc insulin. 

Attention is drawn to the high maximum values 
in the non-insulin group of cases to emphasize the 
fact that a high blood sugar is, by itself, not an indica- 
tion of the severity of the diabetes. Such findings 
are common in obese diabetics, without any clinical 
signs or symptoms of active diabetes. Where there are 
no clinical signs or symptoms, the glycosuria having 
been discovered accidentally, qualitative restriction of 
food intake alone generally suffices to render the 
urine free from sugar and the blood sugar normal 
veiy- rapidly and, such individuals, provided they 
follow treatment carefully and, thus, lose their obesity, 
do well without the aid of insulin. By prescribing in- 
sulin merely because of such high blood sugars, severe 
diabetes is not differentiated from mild. Therefore, 
by including such cases in studies on insulin require- 
ments. wrong conclusions about insulin and carbo- 
hydrate tolerance are almost inevitable. 

Combining all of the findings, therefore, in the in- 
terpretation of the degree of control of the diabetes, 
in evaluating life assurance risks, the data clearly 
show the need of relating the blood sugar to the 
time the test was done and both to the form of treat- 
ment the applicant is receiving. 

In view of (a) the random selection of the data 
and. thus, the inclusion of careless as well as care- 
ful patients and (b) the large number of observa- 
tions — 4,666 tests — the average values found 
would appear to be reliable standards for evaluating 
risks, provided they were associated with satisfactory 
mortalit}' experiences. The next step, therefore, was 
to calculate the ratio of actual to ex-pected deaths 


in the group as a whole. However, since the data 
included those of individuals who did not folio:! 
treatrnent carefully as well as those who do, the obejt 
diabetics were separated from those of normal weigh; 
or underweight. The cases were also grouped in ac- 
cordance with the average degree of control of the 
diabetes, as estimated by the Control Index. 

10. RATIO OF ACTUAL TO EXPECTED 
DEATHS 

i. Method of calculation: Determination of mor- 
tality by calculation of the ratio of actual to e.\-pected 
deaths has been a routine in the writer’s cases during 
the last 25 years (25). The extent to which these data 
may be employed in evaluating life .assurance risks 
is not known, because of the method of their calculation. 
As they were meant entirely for comparative studies, 
the selection of Life Tables differed from that em- 
ployed by life assurance companies. For example, for 
the purpose of this investigation, though the data in- 
cluded all of the cases of the last fifteen years, one 
Life Table only was employed, that is, U. S. Life 
Tables and Actuarial Tables 1939-1941 (13). The 
ratios of actual to expected deaths for this study were 
calculated as follows: 


Commencing with 1932, the age-se.x distribution 
of this group of diabetics was first determined. Then, 
by use of the values for 1000 qx for the different ages 
in the above-mentioned Life Tables, the expected num- 
ber of deaths was calculated for that year in the, 
whole group. In order to calculate the expected number 
of deaths in the following year (1933), one year was 
added to every one alive at the end of 1932; then, by 
applying the above-mentioned values 1000 qx of the 
different ages to the new ages, the expected number oi 
deaths was determined for 1933. This procedure was 
continued to the end of 1947. 


. if. Relationship between reduction of body wcighl 
and mortality in cases of obesity: With the above 
mentioned limitations in mind, an attempt was ma e 
to determine the influence of obesity upon mortality- 
For this purpose, amongst the 1,500 cases, there 
were 521 diabetics who, at their first 
overvveight for their heights, according to the 
weights of life assurance company standards. ln« 
individuals were divrided into tvv’O groups, namy- 
(a) those who were overweight at their last visi 
and (b) those whose weights were not 
15 per cent of the “best” weights for their j 
The ratio of actual to expected deaths was then _ 
culated for each group. The data are summarize 
briefly in Table XVI. 

TABLE XVI 


latianship between reduction of body weigbt a” 
tality in cases of obesity* 


No. 

521 

288 

233 


Group 
Total*** 

Obesity 
No obesity 

> In excess of 15 per cent of 
to Life Assurance Company' Standaros. 
'Ratio of Actual to Expected Deaths (O. 
lies and Actuarial Tables — - 1931-lS^l)- 


“Best” 


a/e** 

139.T 

156.8 

138.6 

weiBbt, accora- 


lit' 
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It will be noted that, wlicn the cises were di\adcd 
into la; tho.'C wiiose tvcights were normal and (b) 
tIio?c whose weight? were in excess of 15 per cent 
of the "best” weight? for their heights, according 
to life assurance company standards, tlie ratio of actual 
to expected deaths was 150.8 [)er cent in c.xcess of 
the norma! amongst those wlio did not follow the 
treatment prescrii^ed and thus failed to lose weight; 
whereas, it was 118.6 per cent only amongst tho.se v.-ho 
followed treatment and, at their last visits, were found 
to have lost the necessary weight. 

Hi. Relationship brttirni degree of control of dia- 
betes and inorlalily: To determine the relation.ship 
between the degree of control of the diabetes and 
mortality. 1.000 case? were selected at random and 
grouped according to the degree of control of the 
diabete.s. .‘'ince the degree of control of the dialx;tes 
varied widely in .‘-oinc ca.se?, the cases were divided 
into three groups according to the .-WER.AGE Con- 
trol Index. The ratio of actual to expected deaths 
was then calculated tor each group. The data are 
briefly summarized in Table XV’H. 

TABLE XVII 

Relationship between control index and mort.ility 
Control Index 


Range 

Average 

No, 

a/e* 

Tol.-il 

2.1.'! 

1000 

124.3 

-1..VI 

1.21 

7'i 


l..'>t-2.no 

l.ts 

1S2 

inG.z 

e.ni.n.oo 


7r.o 

I0u.fi 


• It'iiio of AetiKiI to Kxpected D'sath.? (U. S. Idfo Tables 
and Actufirl.-il Table, s . ir-’S . If)41) 

It will be noted that quite a striking relation.ship 
was found. With a Control Index of 2.01 to .5.00, 
the ratio of actual to expected deaths was 105.8 per 
cent of the normal only; whereas, with a Control 
Index of 1.50 and under, which indiaites persistent 
glycosuria and also occasional acetomiria, the ratio 
was 226.2 per cent of the normal. 

•A fact to be noted here is that though limited 
.significance is to be attached to the.se findings, iK-causc 
of the above-mentioned use of Life Tables, the latter 
are of recent date and, therefore, contain the lowest 
1000 qx value.?. 'I'he ratios, therefore, are definitely 
higher than they wouhl have been had the older Life 
Table,? been employed for the corre.sponding years. 

Combining all of the findings, therefore, as they 
include diabetics who have been careless, as well as 
those who have been careful, in following the treat- 
ment pre.scribed, and as it is not possible to determine 
the extent to which treatment will Ijc followed care- 
fully in the future, the average blootl sugar values 
shown in Table XV in relation to the form of treat- 
ment, when combined with the ratios of actual to 
expected deaths noted, would appear to be reliable 
standards of control for evaluating life assurance 
risks, 

SUMMARY 

-Attention 'is drawn to tlie, increasing population of 


diabetics and to its causes and, thus, to the importance 
of diabetes as a public health problem. 

The satisfactory mortality experiences with insured 
diabetics are briefly discussed ; but, in view of the 
po.ssibility of these having been due to chance, it 
was necessary to determine whether in man, as in 
experimentally produced diabetes, there is no in- 
herent tendency for the diabetes ultimately to become 
worse. 

.Since private patients are more likely to follow 
treatment carefully than charitj' patients, and since 
they also conform more to life assurance policy- 
holders otherwise, this investigation was re.stricted 
entirely to private patients, 

A study of the percentage distribution of the 
group according to age and se.x showed that the 
sanlple was representative of diabetic populations in 
general, at least with respect to these two variables. 

Among.st this group, there were cases in which 
the diagnosis of diabetes was doubtful, because of 
the absence of clinical signs; transient glycosuria; 
repeatedly normal blood sugars in the fasting state 
and incompletely abnormal blood sugar time curves. 

By dividing the cases into those for whom treatment 
was prescribed and those who were given no treat- 
ment, but advised to be examined periodically, as a 
(irecaut ionary measure, a high incidence of subse- 
quent development of frank diabetes was noted amongst 
those who hari received no treatment, and the in- 
cidence was higher amongst those with a family histon,- 
of dialjetes than amongst those in whom no such 
history' was obtainable. The data thus clearly em- 
phasized tire importance of glycosuria, even if found 
on one occasion only, and, also, the importance of 
the family history in such cases. 

The incidence of subsequent development of frank 
diabetes in cases in which the only abnormality of the 
bIoo<I sugar time eurve was a high peak or a lag in 
the development of the peak was determined in the 
above-mentioned group and was found to be high, 
and higher amongst those with a family history of 
diabetes than amongst those in whom no such history 
was obtainable. The data are thus opposed to the 
common practice of ignoring such curves in the diag- 
nosis of diabetes. By such practice, an appreciable per- 
centage of cases of very early diabetes may be over- 
looked. 

In the study of the indications for blood sugar time 
curves, the findings of the previous studies were 
confirmed. Blood sugar time curves are not necessary, 
if the blood sugar in the fasting state is 0.140 per cent 
or higher, 

Compari.son of blood sugar time curves obtained 
at the first risit with those ten or more years later in 
cases with and without obesity indicated that obesitj', 
at the onset df the diabetes, is a favorable sign: bu^ 
loss of carbohydrate tolerance occurs in an appreciable 
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percentage of such cases if the excess body weight 
is not reduced. 

Comparison of blood sugar time cun^es obtained in 
very mild cases at the first lisit with those obtained 
ten, fifteen or more years later showed no evidence 
of an inherent tendency for the diabetes to become 
worse. 

Comparison of the insulin requirements at the 
first and last visits, showed no evidence of an in- 
herent tendency for the diabetes to become worse in 
sei’ere diabetes. 

Evidence is presented showing that the increasing 
practice of use of “free diets” is definitely harmful. 
A definite relationship was noted between the degree 
of control of the diabetes and carbohydrate tolerance, 
judging from the ability to reduce or discontinue in- 
sulin treatment. , 

^Methods of estimating blood sugar are briefl}' dis- 
cussed, and attention is drawn to possible harmful 
effects of use of more recent methods for estimating 
blood sugar; but in the interpretation of the findings, 
use of standards based upon the older methods which 
3’ield higher blood sugar values. 

The relative sensitivity of blood sugar tests ob- 
tained in the fasting- state and at different times after 


food for diagnosis and determination of the degia 
of control of the diabetes were investigated. For 
early detection of diabetes, the most sensitive te;; 
was found to be the blood sugar one-half hour afe 
a meal, which agrees with the e.xperience with b!or/l 
sugar time curc'es. As an index of the degree oi 
control of the diabetes in cases under treatment, the 
best time for the blood sugar test depends upon the 
form of treatment. 

According to the method employed for calctikt- 
ing ratios of actual to expected deaths, a definite 
relationship was noted between obesity and mortaliu 
and also between the degree of control' of the diabetes 
and mortalit}'. Though limited significance is lo be at- 
tached to the data, because of the method employed 
for calculating the ratios, the relationship noted be- 
tween obesity^ and mortality was definite. The relation- 
ship noted between the degree of control of the diabetes 
and mortality was still more striking. 

The combined data clearly indicate that, of the 
criteria now being employed for selecting diabetics 
as life assurance policyholders, the care with which 
treatment is being followed is the most valuable. 


This work was done with the cooperation of, and T.1t: 
the aid of a grant from. The Manufacturers Life Insuraete 
Company, Toronto, Ont. 
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Nutrition Notes 


Is Dietary Treatment Useful in Hypertension? 

I'mlerick M. Allen 28 \-car.s ai(o siigge.stccl the 
vahic of a salt-free diet in e.ssentinl hypertension. 
fThe tenn "e.s.scntial” as applied to hypertcn.sion dif- 
ferentiates it from that accompanying nephritis, hy- 
]ierthyroidisni and other states known to cause hy- 
jiertension). J'or at least .30 years, some practitioners 
have i^rescrihcd lowered protein diets in essential 
hypertension, althottgh it ivas difficnlt to see any bene- 
fits from stich treatment. Indeed the low protein diet 
not infrctjiiently jiroduced weakness and even anemia 
without any perceptible improvement in the hlood pres- 
sure levels other than might he e.xpectcd from asthenia 
and its influence on smooth muscle throughout the 
body. Recently 2 \llen has re-affirmed his confidence in 
the good effects of salt-free diet when continued over 
a jteriod of many years and admits that the chlorine 
radical in salt is not important, thus inferring that 
the sodium radical is the important one to he omitted. 
It appears to be the general consensus of opinion that 
the “rice diet,” where it benefits hypertension, docs 
so by reason of its low sodium content, although it 
should be remembered that this diet is also poor in 
protein. 


'I'hat the whole story of hypertension still is full 
of mystery i.s .suggested by the recent work, par- 
ticularly that of Selyc, and his associates at the 
University of .Montreal, which tends to view certain 
disease states as the results of endocrine ovenstimu- 
kitiem under stress. Hypertension is one of tliese 
fliscases which i.s believed to result from an initial 
severe stress affecting the anterior lobe of the pituitary 
gland, then the adrenalin gland and finally the kidney. 
According to this concept, a variety of non-specific 
damaging agents evokes in the organism a “general ad- 
aptation syndrome” whose nature is dictated, not by the 
specific nature of the insult, hut rather by its se- 
verity and duration. The initial .shock or “alarm reac- 
tion” is accompanied by a pronounced catabolic ten- 
dency with wide-spread cellular damage in many 
organs and a breakdown of body proteins. This results 
in a flooding of the blood stream with protein de- 
gradation products and proteolytic enzymes. The 
anterior lobe is influenced to produce excessive amounts 
of corticotrophin which, in turn, cause swelling of 
the adrenal cortex and increased production of ad- 
renal corticoids. One of the proved effects of this 
hypersecretion of adrenal corticoids is to induce a 
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iTiiol lypr of liypi’rlciisioii ami itcplirosclcrosis. 

I’ollowing the initial stress comes a "period of re- 
sistance’’ (which rej)resents llie prolottfjed hypertoti- 
siou seen clinically in snch instances). Finally, in 
the "period of exhanstion’’ we arc dealing with cardi.ac 
failure, uremia and/or cerebral di.sease. It is sngges- 
tivc that a diet rich in protein gre.illy facilitates the 
production of corticotrophin — indeed the anterior 
lohe is nnahle to ponr forth a flood of corticotrophin 
except in the presence of a fairly high protein diet. 

Thi.s new work on the "alarm reaction" is fas- 
cinating. That it will ever explain essential hyper- 
tension is opeti to (ptestion. Ihn it appears that in 
tmt!i<)v.aiU liypcrlcitsion a trial of a rice and frnii 
diet may he advi,sahle. It would provide the low 
sodium and low protein intake presnmahly beneficial 
to nephrosclerosis of hormonal origin. In this con- 
nection it should he recalled that in China, where the 
rice diet is habitual and nniversal, hypertension c)f 
any kind is rare. A few years ago among one thonsnml 
patients in a Chinese hospital, only one was found 
to have an elevated blood-pressure and she uns a 
nurse who had just completed her tr.ainiug in the 
United States. 

.-Vpparently. high amounts of sodium and protein 
in the diet arc two metabolic conditions favorable to 
the ]>rofhiction of hypercorticoidism, the latter being 
the essential factor in iwoducing the general ad.ipta- 
tion .syndrome.s, of which certain types of Ityperten- 
sion arc leading e.xamples. This by no means suggests 
that all cases of hypertension will henefit from low 
protein-low sodium diet. 

REFERENCE 

1. Selyc, Hans; Toxlliook ot ciKtocrlnoIoey. Unlvcnslty of 
Montreal, pp. S37-S07. 


Human Botulism in Australia 

David F. Gray* describes two widely separated 
outbreaks of botulism in man, the first to he recorded 
in Australia occurring in November and December 
1942. Canned beets appeared to be the foodstuff 
responsible. In both instances the cans were abnormal 
(“blown”) and the beets had a |TCcutiar color, odor 
and taste. Cloisfridium hotulinuiu, type A or type B, 
were responsible. Probably more c.-iscs would have de- 
veloped had not other defective and infected cans 
been discarded. Probably the disease has not been 
rejx)rted in Australia before because commercial can- 
ning, prior to the second world war had been re- 
stricted to the safer acid fruits and vegetables, .and 
home canning of non-acid foodstuffs has never 
been as popular in Australia as in America. Beet root 

*Gra.y, I). F.: Human botulism fn Au-stralla. Med. J. 
Australia, July 10, 194S, Vol. 35, No. 2. 37-42. 


IS one of (lie few canned vegetables which is often 
eaten witlioni pre-heating. The .antlior jy/mts out that 
bouitimis toxin is unstable to heat and .also alcohol 
In tme outbreak in Ifngland the only survivor was 
one who bad dnmk wbisky with his 'mc.il. 

Clinieally, the cases showed normal or subnoTmsl 
leinjieratnre.s. Diniinisbed piwer of ocular convergence 
was common, and also bilater.al ptosis of the eyelid-. 
Death was due in all fatal cases to hulhar paralym 
'riiosf who escajied death required nboiil two months 
to recover. .Xntitoxin was not ii.sed in any of the 23 
cases. 


Obtionsly miy commercial can which is "blown" 
shonid he discarded. Canned beet root ought to be 
bvateil before being eaten. I’robably a can intected 
will) bntiilinn.s .smells so badly .and looks so abnonm!, 
:is :i ride, that the average person would discard it. 


Nutrition in India 

It is dilTicnli, at this distance, to fonn any adequate 
conception of tlie mitrition.al conditions in India to- 
d.ay. immediately following liberation. But, by reading 
lietween the lines of what liternture is available, it 
.seems certain that optimal conditions of nutrition 
obtain nowhere in India except perhaps in the liomei 
ni the few very wealthy citizens while, at the other 
extreme, there arc .shifting areas of starvation or 
seriuns nnder-mtlrition wi(ic.sprend throughout the 
entire Indian peninsula. The chief and mo.st critical 
problem is the lack of adequate c.alorics for the masses, 
owing to the fact that rice jircxliiction, for c.'c.nmple, 
docs not apitro-tcb in volume the potcnii.al consumption, 
even on it bare maintenance level. There e.xist tm 
creasin.g [irofiteering and black-m,arkctiiig, so ditji- 
cnlt to control in snch a j)criod of flux as now ob- 
tains in India, and tlie facilities for food preservation 
are absent or very poor. There is practically no com- 
mercial refrigeration and the people themselves 
a rule do not nmler.stand the simplest methods ot 
canning. Primary among the problems of mitntmn 
in India is the lack of a source of protein of goof 
biological value. Grazing is on the increase but ' 
nmy reijnire twenty years before milk airf niea 
products rise to any appreciable level of .noequac). 
The mcdicml profession of India .are prcsiim-abl) n" 
mime to the indigenous religions te.achings which pa 
a severe interdiction upon the eating of meat, 
it is questionable if even medical leadership will et 
be .able to overcome so ancient a custom that vt 
renders a cow a sacred object. It is probable, ' 

that the physicians of India soon will increase pP 
knowledge 'of what we today regard as .adeq ‘ 
mUrilion, and will also stitniilatc methods of ^ 

grazing and food preservation to the lasting 
of the Indian people. 
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Abstracts on Nutrition 


Glass, W. H. : N on-vUaminic factors involved 
In the production of the "small intestinal de- 
ficiency pattern." (Gastroenterology 10, 4, 660 
April 1948). 

Glass proves that an abnormal jejunal mucosal pat- 
tern can be caused by multiple factors other than 
vitamin B complex deficiency. Abnormalities in the 
outlet of the stomach, which produce irregularity in 
the size of the bolus, produce radiographic patterns in 
the jejunum which are abnormal. These findings do 
not preclude the validity of the diagnosis of \atamin B 
complex deficienc\" or idiopathic steatorrhea when 
mechanical factors, as presented by Glass, are excluded. 

In the first reported case a duodenal spasm was ap- 
parenth' associated with emotional disturbance. The 
roentgenogram showed an advanced abnormal small 
intestinal pattern. The patient responded to antispas- 
modics and psychotherapy, not to B complex. In the 
second case an organic pyloric obstruction was present. 
The abnormal small intestinal pattern was rectified 
by surgical short circuiting. The third aise was that 
of a duodenal ulcer with normal pattern. Following 
improvement of the ulcer symptoms, reexamination 
at the time of a Meniere's seizure showed delayed gas- 
tric emptying with advanced jejunal changes. Another 
case had a partial obstruction of the post-pyloric re- 
gion and at the site of a gastro-enterostomy stoma 
with advanced jejunal changes. There was no response 
to vitamin B comple.x treatment, but subsequent sub- 
total gastrectom\' with a well functioning stoma re- 
sulted in a normal jejunal pattern. 

It is important to realize that there may be many 
factors involved in producing the so called “deficiency 
pattern” of the .small intestines. 

, Fkaxz J. Lust 

Bexxjke, T. : Folic arid treatment of perni- 
cious anemia, f Nordisk Med., Aug. 6, 1948, V, 

39, Xo. 32, 1451-1456). 

Twelve patients with .Addisonian pernicious anemia 
were treated with folic acid fLederle) or various 
Danish preparations of synthetic folic acid. Sub- 
optimal hematological and clinical remission was seen 
in all cases. Subacute combined degeneration of the 
spinal cord, present in three cases, was unaltered 
hy folic acid therap\’, and in one patient slight neur- 
ological complications began during folic acid admini- 
stration, after 35 days of treatment. Improvement 
in these conditions followed upon subsequent liver 
e.xtract injections. 

Emerson, K., Tr. ; Nutrition in diabetes, f Nu- 
trition Rev., Sept. 1948, V. 6, No. 9, 257-259). 

At present there is a tendency to use a somewhat 


lower carbohydrate and total caloric intake than normal 
to avoid obesity and reduce in.sulin requirements, 
but most agree that the diet of a diabetic should vary 
little from that of a normal person. Actually, increas- 
ing the intake of carbohydrate increases the efficiency 
of insulin. Young diabetics are more sensitive to 
insulin than older patients, and should be maintained 
on a relatively high carbohydrate intake. Yet over- 
feeding should be avoided, since permanent diabetes 
has been produced in cats mereh' b}' prolonged ad- 
ministration of excessive glucose. Arteriosclerosis is 
related to excessive cholesterol and fats in the blood 
and probably is abetted by poor dietary and insulin 
regulation. Eggplant and the Jerusalem artichoke lower 
the level of cholesterol in the serum. Ergostanol has 
been found to help control the extra skeletal deposi- 
tion of calcium in animals. Diabetic retinitis has been 
found to improve under the use of a high protein diet 
and so has hepatic fatty infiltration. The best means of 
prophylaxis against primary diabetic neuritis is adequate 
administration of \Itamin B-Comple,x, and its pro- 
longed use in treatment gives gratifying results. 

Flachs, .a.: Nicotinamide treatment of pel- 
lagrous diarrhea, "pellagra zoithout pellagra.” 
t Nordisk Med., .Aug. 13, 1948, V, 39, No. 

33, 1507-1509). 

Twenty-two cases of diarrhea observed at the Old 
People’s Home at Copenhagen were treated with nia- 
cin amide. .All the cases had previously been unsuccess- 
fully treated by ordinary obstipants. Only two of the 
cases had cutaneous pellagrous manifestations. In 17 
of the cases the nacin amide therapy proved success- 
ful. A dose of 15 to 30 mgm. daily usually produced 
improvement in one to five days. One of the cases 
that did not respond proved to be colonic cancer. 

.Stra.xskv, E. and Dauis-Lawas, D. F. : 

Iron deficiency anemia in early infancy ( con- 
genital Iron deficiency anemia), fActa Medica 
Philippina, April-June, 1948. V. I\^, No. 4, 
43-52). 

Four definite cases and one questionable case of con- 
genital iron deficiency anemia are reported. In all 
cases, the evidence that the mother is suffering from 
severe iron deficiency anemia was obtained. If there 
is an iron deficiency anemia in the first four to six 
months of life of an infant, and the mother is like- 
wise suffering from an iron deficiency anemia, and the 
anemia of both mother and infant is microcytic and 
hypochromic and neither is hypoplastic or infectious, 
then congenital iron deficiency anemia must be con- 
sidered. While exceptionally rare in the W'estern coun- 
tries, it appears to be widespread in the Far East. 
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Bkucouist, N.; Migraine eases examined 
from the allcrgie point of vieu'. (Xordisk 
Med. Sept. 3. 194S, V. 39. No. 36. 1600-KX)3). 

The autlior .studied 27 "emiine case.s of ini;,'rainc 
in women, nsin.c; 27 normal controls of the .same attc 
and sc.x. with a view to iletennine wliether or not 
allergy was a significant factor in producing the dis- 
ease. '1 he jiatients showed no increased frefiuency of 
known allergic man/fe.stations (asthma, hay-fever, net- 
tle-rash or eczema) nor did their families. Kosinophilia 
of more than four per cent was present in four of the 
27 migraine patients, hnt two of these had other al- 
lergic mani testations which could explain the eosino- 
philiti. Alimentary allergy was sns])ected from some 
of the ])atients’ histories :md from some jxisitive .skin 
tests to food c.xtracts. Attempts were made to provoke 
migraine .attacks on at least two occasions e.ach. with- 
in 30 minntes to three honrs of consuming the food. 

Ginsox, J, I’.: Advanees in infant nutrition. 
(Texas State 1. Med., Sept. 1948. V. 44, No. 

.S, 358-360). 

Premature infants lio better on ])artially-skimined 
cow’s milk than human millv hecanse of the greater 
protein and mineral content. Mnman blood plasma re- 
setnhles colostrum and may with advantage he given 
orally to premature infants. It is now [xissible, when 
necessary, to maintain adequate nutrition by intra- 
\'enoiis injections of glucose, amino-acids and even 
s])ccialh' ])reparcd homogenized emulsions of olive oil 
or lecithin. Special formulas ought not to he prescribed 
for newborn infants, .since the,v onglit to be allowed 
to get hungry prior to nursing. All infants should he 
fed when hungry and clock-feeding given up. A 
new trend in prescribing formulas is the reduction 
and early elimination of the carhohydrates added to 
the formula, as this practice produces healthier, leaner 
bahies. Strained meat may be added to the formula of 
infants as young a.s si.x weeks. The substitution of 
ascorbic acid for orange juice eliminates orange juice 
allergy. Solid foods arc started by the second or 
third month. New foods should .alw.ays he introduced 
one at a time at intervals of about five days to de- 
tect the cause of any allcrg)' which m.ay appear. After 
si.x months, much of the milk should be rejilaced by 
solid foods. Coarser foods may be begun at about 


eight months of age. In children one year or older, 
“.<elf-seIection" of foods has much in its favor, 
jietite is much decreased after the first year became 
of the slowing down of the growth curve and too 
much anxious solicitation on the mother’s part is 
inadvisable. \ itamin 15 is usually pre.scrilied "for the 
nioiher's henefit,” Nearly a!! children love h.ainbtirgerJ. 
ami tomato. lettuce, m.ayonnabe, reli.sh, shredded cab- 
bage and carrots can i">c administered via the liam- 
burger which, with a glass of milk, m.akes a “wonder- 
ful” meal. 

SiiKi.nox. \\ . ; Celiac disease, (Brit. Med. J.. 
-Sept. 25. 1948. 594-597). 

'I he author decrie.s the u.‘e of the. term “cclbc 
syndrome” and maintains that eeliac disease is a definite 
clinical entity tif unknown etiology which usually can 
be distingni.'.hed from fibrocystic disease of the pan- 
creas on clinical grounds alone, 'frypsin. lipase and 
amylase are produced in normal amounts by celiac 
children and the steatorrhea is not readily to lie e.\- 
jdaincfl. Celitic disease must be differentiated from 
fibrocystic iliseascr of the pancreas and also tuberculosis 
of the mesenteric lymph glands which, by blocking 
fat absorption, often results in marked steatorrhea. 
The flat oral-glucose absorption curve in celiac chil- 
dren has as yet not been convincingly expl.iincd. Re- 
duction of starch in diet is of importance, f.at sboifid 
he kejit at nonnal feeding level.s and protein intake in- 
creased. 

St;xi).\i;i;so.x. .A. E. : Protective action ot 
nneleie acid on the liver in carbon tetrachlor- 
ide poisoning, i f. Indian Med. .Assn.. June 
1948. 17.‘ No.* 9. 287-290). 

It was found that oral administration of nucleic 
acid to exjieriment.'d rats 48 hours prior to the nv 
jection of large doses of carbon tetrachloride had 
the elTect of reducing the extent of liver damage a? 
comjiarcd with that seen in control animals. Infiltra 
tion of the center of the lobule and the portal can.i-- 
with mononuclear cells was an outstanding featim 
in the livers of many of the experimental amnia--- 
The author feels justified in presuming that the a 
dition of foodstuffs rich in nucleic acid would exe i 
a jirotective action in case of liver damage caused 
toxins in the human being. 


Editorial 


AN INTERNIST LOOKS AT CARCINOMA OF 


THE GALL BLADDER 


A ll .medical text books and papers tvritten on 
carcinoma of the gall bladder stress the relationship 
of cholelithiasis and urge early remot'al of the organ 
when stones are present. It is my purpose to rerdew 
this subject a little further to see rvhether there are 
any other factors in addition to the cholelithiasis which 


mav play a part in producing carcinoma of the 
bladder. 


athologists state that about 5% of all 
t in the gall bladder ; and carcinoma of tne 
der ranks sixth in frequency of 
gastrointestinal tract. .At the New England 
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C5< Hospital in routine postmortem examinations, air- 
cinonua of the j,nill bladder was found in 1/2 of l^o- 
Of 133G eases in wiiich cholecystectomies were done at 
the Hahey Clinic, primary carcinoma of the fjali 
bladder was found in 1.2Ci. and of these 70 /c- \«rc 
women. From the records at the Montefiorc Hospital 
( 19.54-1944) of 586 cliolecystectomies and 4S chnle- 
cystotomies. carcinoma of the "all bladder was found 
in 11 cases of a percentn^c of 1.7. The most accurate 
estimate from autopsy records of a large general 
hospital showed the general incidence of gall-bladder 
carcinoma to be 1/4 to of all autopsies or 5Go 

of the total of ail cancer disclosed at autopsies. Jtidd 
and Gniy in a series of 22.-565 operations on the biliary 
tract found 212 cases of carcinoma of the gall bladder 
or approximately . I'rom the above statistics one 
can readily see that there is hut a slight \ariancc in 
the isicidence of carcinoma of lite gall bladder. 

’1 he age distribution is the same as for carcinoma 
elsewl’.ere in the body, and the danger of carcinoma of 
tlte gall b'atider is especially great in wojnen ])asl 40. 
This can be easily understood when we realize that 
th.e ratio of gall stones in females to males 
is .aboni 5 to 1. it is also important to note that choie- 
hth.iasis is a very fre<]ucnt cotidition occurring in 
from 10 to 20' f of all adults. 

Nearly all writers give as the most iirohable cause, 
an irritative factor based on the relalionshij) of calctiii 
to candnoma. I'rerichs in 18(')1. in his treatise on 
di.seases of t’te liver, remarked on the relationship 
of gallstones to carcitiomti of the gall bladder, it 
h.a.' been definitely establi.-hed that stones are nearly 
alw.ays found in these cases. The incidence of calculi 
in cancerous gall bladders h.as wiried from 69/1 
(Musser) to 100' 1 (Janowski). In the group of 11 
cases of carcinoma of the gall bladder at the Monte- 
fiore llns{)ital. but one shov.-ed many stones, and 
in the remaining case the presence of calculi was 
questionable because its presence or absence was not 
mentioned. W hy st'^mes should be the jirimary factor 
in carcinoma of the gal! bladder is not firecisely clear. 
'I hat chronic local irritation predisjKise.s to cancer 
has been more or less the accepted hypothesis, es- 
pecially of the surgical group. One must be reminded 
of the fact that cancer has been found in the gall 
bladder which has no stones ami in those in which 
stones had been previously removed by cholccystostomy. 
Some investigators are of the opinion that there is a 
radio-active carcinogenic agent in the .stones them- 
selves or tiiat there is a tissue irritant which acts in 
the iiresence of a high concentration of cho!e.steroI 
H-eitsch). Harold Burrows has made a verv' ex- 
tensive study of the prolonged irritation by calculi. 
He placed gall stones and other foreign bodies in 
the gall bladders of 50 guinea pigs who lived for 
pcriorls ranging from nine to 59 weeks. In no in- 
stance had carcinoma of the gall bladfler developed. 
He regarded the.se rc.sults as supporting evidence 
that chronic irritation per se is not the cause of cancer. 

Now as to the carcinogenic substance being a factor, 
!t is definitely known today that cholic acid and de- 


ox3xholic acid have a close structural similarity to 
methylcholanthrene, a highly potent carcinogen. In 
the investigation on carcinogens during the past few 
vears, a number of problems have been clarified 
(Lewisohn). The time period elapsing between the 
application of the carcinogen and the first occurrence 
of tumors depends upon the potency and quantity of 
the carcinogen, on the solv'ent on which the carci- 
nogen is ap])!ied. on the mode of administration to 
the experimental animal, and also upon the strain 
of the animals used. Hereditv' and se.xual maturity 
of the animals have a strong influence upon the latent 
jicriod and yield of the tumors. .6 numlx;r of other con- 
stituents of the animal and human body such as 
cholc.'itcrol, Vitamin “D,” male and female sex hor- 
mones arc also structurallv related to methylcholan- 
threne. In a recent analysis of the trends in carcinoma 
re.scarch (Murphy), the possibility that carcinoma 
tendenev' may be secondary to or dependent upon 
.•^ome other inherited condition is stressed. In con- 
clusion. Dr. Murphv" states that the degree of po- 
tentiality for malignancy is a variable quantity for 
each tissue or rrll lyjie. and this degree is determined 
largely, if not entirely, by heredity or a predisposing 
f.aclor. 

in the jireceding paragraphs we have described 
the incidence of calculi in carcinoma of the gall 
bladder and various jio^sihlc other factors that may 
enter in'o this jirocess. It is well to comment here on 
the fretjuenev' of silent stones as disclosed b_v Dr. 
H. F. Robertson in his lengthy review entitled “.Silent 
.Stones." .6 survev of the jiost-mortem studies of 
tlte gallbladders made at Mayo Clinic during the 
ten vears from 19.54 to 194.5, ilisclosed the fact that 
1027 (497 males and 5.50 females i over the age of 
20 vears had gallstones. The historie- of each patient 
were reviewed, and it was founrl that in 61 Cr of 
this grou]) neither the patient nor his attending phys- 
ician was sus])icious of the presence of gallstones. 
We can derive from this that gallstones may be 
conqiletely silent tbroughout the life of a patient. 
It is Robertson’s further contention that “the ne- 
cessity for physicians to recognize that silent gall- 
stones do actually exist, and the obligation to assume 
toward them a conservativ'e attitude appear eminently 
logical." Boas emphasizes that should these silent 
stones be accidentally discovered in symptomless pa- 
tients. the stones should be ignored, but the patient 
should be informed of their presence in case obscure 
symptoms arise subsequently. 

Since in my anah’sis there are the other factors in 
adflition to the gallstones which may produce car- 
cinoma of the gall bladder, I cannot agree with the 
opinion of the surgical writers who insist that all 
cases of cholelithiasis should hav'e surgical removal 
of the gall bladder in order to prevent carcinoma of 
the gall Idadder. All cases of cholelithiasis and cholecy- 
stitis must be managed individually, surgery being ad- 
visable only in such cases where definite symptoms of 
dyspepsia or colic are present and especially so in those 
cases where there is a family historj^ of apparent pre- 
disjiositipn to carcinoma of the gastrointestinal tract. 
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Su.M.MARy 

1. Caiciili alone despite their high incidence have 
not been proven tlie cause of carcinoma of the gall 
bladder. 

2. 1 he other factors in the ctiologv' of carcinoma of 
the gall i)!addcr are possiidy liercdity or the jroicnti- 
ality for malignancy whicli is present in each tissue 
or cell type. 
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Book Reviews 


.\n Introduction to Gastroenterology. 
IValter C. .-Mvarea, M.D. 4th Edition, Revised 
and Enlarged. Paul B. Iloebcr, Inc. New 
York, 1948. Pp. 903. Price $12.50. 

This book contains practically cver>Thing that can 
be of ii-sc to the physiologist or the gastro-cntcrologist 
on the motor fimctions of the digestive tract. If only 
because of its splendid bibliography, medical librarians 
have always kepi a copy within reach. For instance, 
if a jihysician wants to find Bayliss and Starling’s 
classic article on the bowel, or Cannon’s first article on 
X-ray studies of the digestive tract, or Lester Dnig- 
stedt’s first article on vagotomy, there is the reference. 

In this edition, 125 pages have been adtlcd, pages in 
which over 400 articles and books have been al>- 
stracted and their material added. As a result, the 
bibliography now contains some 2800 titles. 

A great advantage of this book is that in discussing 
each subject, .’Mvarez has brought together all avail- 
able information not only from the field of the physi- 
ologists but also from those of comparative anatomists, 
comparative physiologists, roentgenologists, and clin- 
icians. The book is full also of information obtained 
from the German, French and Italian literatures. 

This is such a storehouse of facts that every medi- 
cal librar}' has to have a copy, and every physiologist 
and every gastro-enterologist who does any researdi 
or writing will find the book of great help to him. 
There is so much that is interesting in the book that 
it can be read for pleasure as well as profit. For a 


voting man going seriously into this study of gafW" 
entcrology, the last chapter on books and reading ar.^ 
where to go to find information is alone worth tls 
price of the book. 

The volume represents the results not only 
Alvarez’ own .studies in the Clinic and laboratory, L- 
the fruits of nearly forty years of reading. As -A- 
varez says, he wrote the book largely to help h*-' 
younger brethren in gastro-enterology so that tlaj 
might start oft at the level of their ciders’ sdentitf 
shoulders. He wanted to save them the effort of leao 
of reading. 

Oitr most unqualified recommendation of this nionti 
mental work goes without saying. 


Danger! Curves. Aiieao! By ifiriani 
Lincoln, M.D., F.A.C.P., Pp. I3S. ($250}- 

Tlte iNIacI^Iillan Company, New York, 


The title of this book is clever and so 


also is th2 


;nded 

The 


approach to the subject. It may be safely recomme 
to the obese patient, especially an obese 
author is clinical assistant professor of medicine, 
versitv of Washington and naturally knows her p- 
rhology as well as her calories. She 
‘talk” while eating and suggests that a copy ot 
iter’s dictionary be kept handy, should an 
wise over a word. This is typical of 
lisplaycd by the delightful author. HlacMiHan s 
:al editors deserve a pat on tlie hack for 
ar books on obesity, among which it ts very 
:o make a choice. 
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Overweight is Curable. By Wilfred Dorf- 
man, M.D. and Doris Johnson, Pp. 160 ($2.- 
75). The MacMillan Company, New York, 
194S. 

This took is v.’ritten tor the obese individual to 
read, and might well he recommended by the phys- 
ician. In the veritable snow-storm of popular tooks 
about food and related nutritional problems this is a 
flake of unusual perfection, inasmuch as the material 
presented is in no way distorted and aims at encour- 
aging the jierson who unfortunately has become too 
fat. Specimen diets are provided. 

The Ski.v Diseases, by James Marshall, 
M.D. 362 pp. Cambridge, at the University 
Press; New York, The MacMillan Company, 
1948, S7.50. 

This is a profusely illustrated and practical trea- 


tise on dermatology which is strongly recommended 
to practitioners and students. 

The British Excyclopedia of Medical 
Practice; (Medical Progress 1948). But- 
terworth and Co., Ltd., London, England, 
1948. 

Under the editorship of Lord Horder, some 15 
medical authorities present succinct accounts of that 
which is of topical interest at the present moment 
in various flelds of medicine, surgery, obstetrics and 
gynecology, cardiology, aviation medicine and other 
special fields. The book is, therefore, virtually a “\'ear 
book” covering the entire field of practice and while 
it is attractively written, it naturally suffers from the 
defects of brevity. More than half the volume is or 
cupied with general abstracts. 


General Abstracts Of Current Literature 

Abstract Editor — M. H. F. Friedmak 
Jefferson Medical College 
1025 Walnut Street 
Philadelphia, Pennsylvania 


CLINICAL MEDICINE 
Mouth and Esoi'Hagu.s 

Galagan, D. J.; Effect of topically applied 
flov.ride on dental caries experience. (Public 
Health Reports, Sept. 1948, V. 1948, V. 63, 

No. 38, 1215-1220). 

The use of calcium chloride as a supplemental treat- 
ment to applications of a two per cent solution of 
sodium fluoride does not enhance the carics-inhibi- 
tive action of sodium fluoride alone. Tlie applications 
of fluoride arc most effective when spaced at weekly 
or two weekly intervals. A one per cent solution of 
sodium fluoride is as effective as a two per cent solu- 
tion. Application by spray is as effective as by cotton 
applicator. 

Yjertz, a.; The treatment of cardiospasm 
by forced dilatation. (Nordisk Med., Aug. 

13, 1948, V. 39, No. 33, 1495-1499). 

In a .series of 67 cases of ‘‘achalasia cardiac” for- 
cible dilatation caused complications in tliree cases. 
The end results v.’ere regarded as good in the vast 
majority of cases, after an observation period of seven 
years. The author thinks his cases har^e taught him the 
truth of Hurst’s opinion, viz., that there is no true 
spasm associated with this disease. In cases in which 
true sjiasm was present it was later found that there 
was carcinoma of the cardiac region of the stomach. 


Mellanby, M. and Mellanby, H,; The re- 
duction in dental caries in fve year old Lon- 
don school children (1029-47). (Brit. Med. 

J., .Aug. 28, 1948, 409-413). 

An investigation of 1590 children in London in- 
dicated marked and progressive improvement in the 
incidence of caries as compared with previous surv'eys 
and this is thought to be due to the increased calci- 
fying properties of the diet in England, especially 
the increased availability and use of milk, eggs and 
codliver oil. 

Sto.m.ach 

Manning, Isaac Hall Jr., and High- 
s.mitii, George P. ; Proplapse of the gastric 
mucosa through the pyloric canal into the duo- 
denum. (Gastroenterology, 10, 4, 643. April 
1948). 

Sixteen cases are reported in which the clinical and 
roentgenologic findings were considered consistent 
with a diagnosis of prolapse of the gastric mucosa 
through the pylorus into the duodenum. No distinctive 
syndrome was found, but symptoms referable to the 
upper gastro-intestinal tract were present in all but 
one case. 

The characteristic roentgenologic finding consists of 
a circular, “mushroom” or “umbrella” 'filling defect 
in the base of the duodenal bulb, often assodated with 
narrowing and elongation of the pyloric channel, 
and often with antral spasm and enlarged antral rugae. 
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Uncomplicated cases of jirolapsed gastric mticos.T, 
especially when associated with hypertrophic gastri- 
tis, may he treated with a medical regimen. Surgical 
treatment, such as excision of the redundant mucous 
membrane and pyloroplasty, is indicated only in cases 
of p 3 -loric obstruction, ulceration with recurrent hem- 
orrhages not prevented by medical therapj’, severe 
anemia due to chronic blood loss, jxilyp formation with 
malignant degeneration, and suspected malignancy. 

Franz J. Lust 

Hariit, Leo L., Schwartz, Steven O., and 
Steigmann, Frederick.: Gastroscopic ob- 
servations in pernicious anemia. (Gastroen- 
terology. 10, 1, 108. January 1948). 

One hundred patients with pernicious anemia were 
studied gastroscopically, 47 of them on two or more 
occasions. .-Xtrojihy of the stomach muco,=a is not an 
invariable accompaniment of pernicious anemia, oc- 
curring in only S9''/r of the reiiorted series. The 
atropliN- of the gastric mucosa was not related to the 
length of time the disease was present, the amount of 
previous liver therapy, or the cxi.sting blood jiicture. 
Only a .small per cent (nine out of forty .seven) of 
the patients showed improvement in the appearance 
of the nnico.sa while under liver therapy, while four 
jireviously normal mucosas showed atroplw on re- 
examination. 

Polyps were found in seven patients, and a proved 
carcinoma in one patient — the latter developing 
while the patient was under liver theraiw. 

Repeated X-raj' and gastroscopic studies are in- 
dicated in every patient with pernicious anemia to 
discover as early as possible the presence of gastric 
carcinoma. 

Franz J. Lust 

Bowel 

?iIachella, Thom.vs E. and ‘Miller. T. 
Grier.: Treatment of idiopathic ulcerative co- 
litis by means of a “medical ileostomy” and 
an orally administered hydrolysatc-dc.xtri malt- 
ose mixture, ( Gastroenterolog)’, 10, 1, 26-45. 
January 1948). 

The method emplov’ed and the results obtained in 
the treatment of 14 cases of idiopathic ulcerative 
colitis are presented. The method aims to provide a 
temporary period of rest for the diseased intestine by 
means of a “medical ileostomy’’ and at the same time 
improve the nutritional status of the patient. 

, The ileostomy is accomplished by intubating the 
bowel to a point just proximal to the diseased area 
with a Miller-.A.bbott tube and by maintaining constant 
suction so as to prevent the small intestinal content 
from entering the diseased part. The alimentation 
consists in the oral adrninistration of a solution of 
equal parts of an enzymatic casein digest and of 
dextfi-maltose for varj^ing periods of time after which 
gradualiv increasing amounts of substantial- foods. 


low m residue, are ingested. Essential vitamins ap4 
iron are supplemented. 

Objective evidence of improvement consisted in a 
cessation of fever, a di.sappcarance of anorexia and 
of the stigmata of vitamin deficiency, a return in the 
number and the character of the stools to norma! a 
gam in weiglit, an increase in hemoglobin, and in the 
total serum proteins, and in signioidoscopic and roent- 
genologic evidence of improvement in the diseased 
portion of the bowel. 

A remission was induced in eleven out of uvelve 
patients, nine of whom arc still in remission after 
periods varying from two to twelve months. A re- 
lapse has occurred in two patients, in one after seven, 
and in another after nine months of freedom from fe 
s}'m])tom.s of colitis. .-\ remission has again been in- 
duced in each of the two. The eleven improved pa- 
tients are at present engaged in useful activity or 
gainful emplov-ment. 

Franz j. Lust 

Pancreas 

Davies, J. X. P. : The essential patholoc/y of 
K'i’ashiorkor. (Lancet. V. 254, p. 317, Feb. 

28. 1948). 

1C washiork'or is a disease verv prevalent amon; 
.African natives. Probably everv- .African child ha; 
this disease in a more or less moderate form. It h 
found in its severest form in patients with malnutri- 
tion and possibly is intensified by malaria. Every 
case coming to autO])sy shows some degree of pan- 
creatic fibrosis. Pot-belly and steatorrhea are common 
findin,gs. Meat fibers are not well dige.sted. In con- 
sequence of the pancreatic malfunction the liver he- 
come.s infiltrated with fat. If the patient siimVe.'. 
the fatty infiltr.ation disappears but there is no dimed 
improvement. .An analogy is drawn between Kwashi- 
orkor and the Anderson-Farber syndrome. Davies K- 
lieves that jiancreatic insufficiency may be a factor c 
the high mortality of .African natives from respiraioa 
infections. 

Liver and Gallbladder 

Levy. L. K. .vnd Burch, G. E. : Studies of 
venous pressure in hepatic cirrhosis . (Ann. 

Int. Med.. .August 1948, V. 29. Xo. 2, 274- 
277). 

Ten patients with obvious hepatic cirrhosis 
studied using ten normal controls. Venous 
were read in the antecubital veins, the superficial 
dominal group of veins and the veins of the or^ 
retc of the foot, prior to and at once following 
centesis. .A wide range of variations in the values j 
venous pressure were found, with overlappmi, 
values for normal and abnormal subjects, i 
tesis produced a slight fall of pressure in t e 
dominal vrins. The results were too inconsisen i 
permit use of venous pressure determination. i 
reliable diagnostic evidence in suspected I 

cirrhosis of the liver. The investigation, | 
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demonstrated the value of paracentesis in improving 
the hemodynamics of tlie venous circtilation below 
the level of the diajdiragm. 

Ljuno, O. : The (linc/iioslic value of the bili- 
nihin excretion lest in (hibions eases of ic- 
terus. ( Aordisk Med., -Aug. 6, 1948, V. .19, 

.\o. 32. 14.%-14.=19;. 

In dubious cases of jaundice, particularly in tho.sc 
where the quesiifin of differential diagnosis between 
liver dysfunction and hepatitis or cirrhosis has to 
be settled, a high j)ercentage of bilirubin retention is 
no evidence of the pre.'ence of the latter, more serious 
conditions, but seems rather to indic.ate a liver dys- 
function. In 17 cases of «lysfunction f“non-hemolytic 
hyperbilirubinemia without direct van den Bergh re- 
action”) the bilirubin retention was higher, i. e.. more 
than 40 jier cent, than in 22 cases of suhacute hepa- 
titis, while in 12 p;itients with cirrhosis or chronic 
hepatitis, the percentage of bilirubin retention wa- 
higher than 40 ])er cent in only four. 

L'i.cer 

Ball. Kohert 1’.. SitCAr., .\r-t.AN L. ano 
Golde-v. Ross.; Tost bulbar ulcer of the duo- 
(lenuin. ('.Am. J. Roentgen, and Radium Th. 

59. 1, 90. January 1948 ). 

Ulcers of the duodenum located distal to the bulb 
show a smooth, rounded indentation of the wall 
at the level of the crater with an eccentric narrowing 
in all cases e.xamined. Evidence of mechanical ob- 
struction has not been found in the present series 
of cases. Enhirged. distorted mucosal folds, irrita- 
bility of the biiib and hypermotility arc associate-' 
findings. 'I'he ulcer crater is not alwa\> -een. 

The use of e.vaggerated oblifiue jjrojection' with the 
patient in Inmizontal position or with the berul Icjwered 
below the horizontal plane has been found to be help- 
ful in di.sclosing the presence of ]jost b-iilbar ulcer 
lesions. The actual incidence of post bidbar ulcer is 
difficult to evaluate. In cases with hemorrhage from 
the gastrointe.stinal tract, particularly in those cases 
associated with back jjains and symptoms of peptic 
ulcer, the possibilitv of post bulbar ulcer should be 
seriously considere<l. The authors show the importance 
of the use of the "spot film” technique in the search 
for the ulcer. 

Fkakz j. Lust 

Bruusgard, C'HKiSTtA.v; The operative 
treatment of gastric and duodenal ulcer. 

Acta chirurgica .Scandinavia. 94, Suppl. 

117. 0.slo 1948). 

This supplement fell only lately in our hands, but 
it is of such high quality that we like to draw t’ 
attention of our readers to this publication. The 
author calls it: a clinical and roentgenological study, 
however, it is more like a textbook, for it contai 
on 435 pages nearly one hundred roentgenograms and 
drawings. Besides there is an exhaustive bibliography. 
The author’s material comes from different hospitals 


in Oslo, it includes appro.ximatcl}- 1200 operative cases, 
demonstrating the immediate operative results, while 
700 of the cases have been subjected to follow-up 
examinations and form the basis of the evaluation of 
the late results. The results are very good, hut do not 
show any surprising results. The importance of the 
hook lies in its e.xcellent roentgenological examina- 
tions, wiiich are explained by drawings of the surgical 
jjrocedures. The different modifications of the two 
basic oi)erations. gastrojejunostomy and gastric re- 
section, are shown in these drawings and their roent- 
genological ap]x;arance is demon.strated. This is es- 
pecially important for the non-surgeon. 

.-\mong the postoperative complications in the im- 
mediate course after gastrojejunostomy inhibited gas- 
tric evacuation was first in importance, occurring in 
15fv. The most grave retention in the form of gastric 
obstruction occurred in 2.4%, the rate of mortality 
being 1.2%. It is the author’s opinion that a supple- 
mentary surgical procedure should not be postponed 
until the general condition of the patient is noticeably 
reduced. The incidence of postoperatit'e hemorrhage 
was 2% . 

For gastric resection the Billroth II method and 
its modifications has been used exclusively, it had a 
4% mortality rate. Peritonitis was the most serious 
of the postoperative complications. It occurred in 17 
of 578 operations, eleven with a fatal result. Post- 
operative gastric evacuation difficulties have been 
much less pronounced after resection than after gas- 
trojejunostomy with an incidence of 5.9%.. Post- 
operative hemorrhage occurred in 2%. The author’s 
’ollow-tip examinations support the conception that 
t'-.e pre.'tncc of hydrochloric acid in the secretion of 
:;k- i;ostoj)erativc stomach is of dec’sive importance 
in the occurrence of tilcerations in the stomach and 
anastomosis. Such ulcerations only rarely were seen 
in patients over 60 years. The postoperative com- 
jdications after gastrojejuno.stomy are dominated by 
the prognostically serious recurrent ulcers, and by 
litmorrhage. while those after resection are domin- 
ated by the prognostically benign anemia. Gastritis oc- 
curs with the same incidence in both groups. 

The author’s material shows a cure after gastro- 
jejuno.stomy of 63%, after gastric resection in 84%. 
I f the anemias were not registered as not cured, the 
percentage of cure in the author’s resection material 
would be 90%. In patients over 60 years of age, and 
preferably in cases of juxtapyloric ulcer, gastroje- 
junostomy will give equally satisfactory results as 
rc.section. 

Fraxz j. Lust 

.SURGERY 

Symposittni on .appendicitis. (J. Indian 
Med. Assoc., May 1948, V. 17. No. 8, 251- 
266). 

Some of the points of interest brought out by 
Indian surgeons and physicians in this symposium : 
In, the older patients .symptoms are less marked 
than in the young. Entameha may at times be the 
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causative organism. J he removal of the appendix 
does, not- always bring, iiermanent relief in so-called 
chronic cases because these arc not aises of pure ap- 
pendicitis but composite pictures in which other organs 
are involved. Treves, who popularized appendectomy 
by operating on King Edward VII saw his own 
daughter die of the disease before the surgeon could 
operate on her. The days when surgeons “were bred 
in the fear of the Lord and the peritoneum” arc 
gone by, and the advances in surgery and chemother- 
apy have reduced the ojicrativc ri.sk to practicallj’ 
zero. The problem as to whether “chronic apirendici- 
tis” actually exists has. not been settled. X-ray should 
have no place in the diagnosis of acute appendicitis, 
but is useful in the difTerential diagnosis of pain in 
the lower right quadrant. 

DoUIilLET, H. AND MuLIIOLLAND, J. H.: 
Surgical Ircalmcnt of recurrent acute pancrea- 
titis by cndocholcdochal sphincterotomy. 

(Surg. Gynecol, Obstet., V. 86, p. 295, 

March 1948). 

The studj’ was carried out by means of roentgeno- 
graphs and kymograph recordings on patients with 
recurrent acute jiancreatitis. The resistance of flow of 
bile into the duodenum is attributed to two components: 
the sphincter of Oddi and the duodenal musculature. 
Normal sphincter resistance is a constant factor which 
may be modified by emotional disturbances or by 
the acidity of the duodenum. The resistance of the 
duodenum is equal to 100 to 120 mm. waiter pres- 
sure and is increased by cither raised intestinal tonus 
or passage of a peristaltic wave. If recurrent acute 
pancreatitis is due to reflux of bile because of stric- 
ture at the sphincter, then cndocholcdochal sphincter- 
otomj' is advocated as a necessary procedure. 

EXPERIMENTAL I^IEDICINE 
Physiology 

Borch-Madsen, P. : Absorption in c.vpcri- 
mentally induced achylia. (Fors. Kobenhaven. 

Ber., y. 225, p. 322, 1946). 

Hypochylia and achylia were produced in 11 pigs 
by partial resection of the fundus. Growth was normal 
and no pellagra was observed. The absorption of drj- 
matter, fat, nitrogen, carbohydrate, calcium, and phos- 
phorus was not reduced below the level found in 
normal pigs. .Addition of vitamin D improved ab- 
sorption in both the hypochvlous pigs and normal pigs. 

Sequin, .F. : Comparison of intestinal and 
rectal absorption of ainino-pyrinc in the rat. 

(Rev. Canad. Biol. V. 6, p. 724, 1947). 

Isolated intestinal and rectal loops in the rat were 
filled with amfnopyrine and the amount of drug re- 
maining in the loop after various time intervals was 
determined. Absorption was more rapid and at a more 
uniform rate from, the intestinal, loops. 

Ponomaner, :G. A. : Influence of nicotinic 
acid ' on ratcsr.af absorption and .elimination 


of Digestive Diseases 

of some sulfonamides. (Farmakol. i Toksikol 
V. 10. p. 16, 1947). ■’ 

Sulfanilylcyanainide and sulfadiazine were given to 
rats by stomach tube. The addition of nicotinic acid 
increased the ab.sorption of the sulfonamides from 
the gayrointcstinal tract and also their excretion in 
the urine. Nicotinic acid given subcutaneouslv was 
not effective. 

SCHWEINRURG, F., FrANK, E., SeG,\L, A., 
AND I'iNE, J.; Ga.<:cous distension in the ob- 
structed small intestine of cats. (Proc. Soc. 
Exptl. Biol. Med., V. 66, p. 45, Oct. 1947). 

Closed segments of the stomach and entire small 
intestine of cats were used. Gas formation was in- 
duced by malted milk and milk mixtures. Various 
sulfonamides and other, antibiotics were given and 
the amount of gas formed then determined. Sulfa- 
diazine, sulfamerazine, sulfamethazine, sulfathiazole 
and sulfathalidine depressed markedly the gas forma- 
tion. Sulfa.sticcidine was less effective while phthalic 
and succinic acids were ineffective. In some experi- 
ments streptomycin inhibited gas formation but not 
in others. The drug which was most effective of all 
those tested was found to be penicillin. 

.Auer, J. and Krueger, H.: Experimental 
study of antipcrislaltic and peristaltic motor 
and inhibitorv phenomena. (Am. J. Phvsiol., 

V. 148, p. 350, 1947). 

This study was carried out on the descending colon 
of rabbits anesthetized with sodium barbital. Peri- 
staltic and antiperistaltic waves of contraction are 
each preceded by a wave of relaxation. When the in- 
hibition or relaxation wave passes over an area ot 
colon, that area becomes relatively refractoiy to stimuli- 
The antiperistaltic as well as the peristaltic wave- 
could pass without delaj- across a transverse incision 
which separated the colon by 60 per cent. Occasional!} 
a peristaltic wave would traverse a complete incision 
of the colon but never an antiperistaltic wave or a 
wave of inhibition. Antipcristalsis was of central on- 
gin since it was abolished by destroying the centra 
nervous system. In such cases the peristalsis, howerer. 
persisted. The authors obtained new evidence to show 
that during contraction of the longitudinal musce 
layer there was a reciprocal inhibition of the circular 
layer and voce versa. 

Begtrup, H. and Foge-Hansen, E. : Studies 
on plasma prothrombin follcnving pancreatec - 
tomy . (Acta, physiol. Scand., V. 14, p. 189, 
Sept. 1947). 

I'ollowing pancreatectomy in dogs there is a 
crease in prothrombin values. This decrease is n ‘ 
attributed to poor absorption of Vitainin K sin 
this was given in water-soluble form. The 
does not disappear altogether but it is only 
therefore prothrombin must be formed in t e 
sence of the pancreas. The fatty infiltration o 
liver resulting from pancreatectomy may.be 
ble for faultr prothrombin J -production in . the 
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Sisnificant Factors in the Causation of Biliary Cirrhosis 

By 

ROBERT C. SCHMITZ, M.D. 
and 

RUSSELL P. SINAIKO, M.D. - 
Madison, Wisconsin 


"D. ECAUSE BILIARY CIRRHOSIS is relatively rare in 
' relation to cirrhosis in general, a study of our 
proven cases seemed to be desirable. All such autop- 
sied cases from 1928 to 1945 inclusively at the State 
of Wisconsin General Hospital and University of 
Wisconsin Medical School were included. During 
this 18 year period 3922 post mortem examinations 
were done of which 2545 were males and 1377 fe- 
males — a ratio of 1.85 to 1.0. The average age ex- 
cluding those of one month of age or less, was 46.0 
years. In this group 93 cases (2.38%) have been clas- 
sified as biliary cirrhosis. This rate is slightly greater 
than that given by Karsner who reported an incidence 
of 2.0% in 1075 autopsies (1). There were 64 males 
and 29 females in this series, a ratio of 2.2 to 1.0. 
Correcting for the difTerence in sex of the entire series, 
the ratio becomes 1.18 males to 1.0 females. 



The histological sections from cases of biliary cir- 
roses were reviewed and divided into either mild, 
moderate, or severe categories (Figs. 2, 3, and 4). 
Those with only minimal amounts of periportal fi- 
brosis and slight proliferation of bile ducts with 
evidence of some bile stasis were considered as mild. 
When the lesions were conspicuous, and evidence of 
biliary obstruction was more extensive, they were 
classified as moderate. When fibrosis was extensive 
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with marked evidence of biliary obstruction, the 
lesions were considered to be severe. These cate- 
gories serve as a rough guide only since in most 
instances only one section of liver was available for 
evaluation. 



Fig. 2. — Representative section of liver from a patient 
with a mild degree of cirrhosis to show minimal periportal 
fibrosis 



Fig, 3. — Periportal fibrosis is more extensive and there is 
a central area of necrosis. This is considered to be moderate 
cirrhosis 
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FiO* 4. — Extensive periportal fibrosis with constderabto 
amount of duct proliferation in a liver with severe cirrhosis 


The incidence of various causes of biliary cirrhosis 
is given in Table I. 

Carciiionta of the pancreas was the commonest cause 
of biliary cirrliosis by virtue of obstruction of the 
extra hepatic ducts. There were 23 males and four fe- 
males. The majority of severe lesions, or 52.6/<. oc- 
curred in this grou[). 

Pain was a common complaint as was weakness, vom- 
iting, weight loss, and dyspnea on exertion. The av- 
verage duration of jaundice was 10.4 weeks. Hcma- 
temesis occurred in two ]viticnt.s, one of whom had .as- 
cites. Pruritus occurred in A4.5'}c of these cases, all 


or Di(;e,stivi; Di.seases 



cf Adult Sur'giCAl PAtic^ltS 

Ftp. 5. *— Distribution of eurgical patients according to as* 

of which were in the moderate or severe histologic 
categories. Only 50p of the jjatients with .'cvere Icsionj 
c.Npcrieiiccd itching. The average length of jaundice h 
these rase.s of pniritu.s was 16.2 weeks. 

The largest liver in this group weighed 3620 gram?, 
and the large sire was attributable to abscesses. Two 
cases Jtnd enlargement of both spleen .".ml liver. Tne 
largest immber of cases (8) witii ascites occurred ic. 
this groiij). Pancreatic fibrosis occurred in 44.5fc 

Ciallsloncs in the rontinnn duct was the ne.xi nio.=t 
frequent cause of biliary cirrhosis — accounting tor 
21.5^r of the total. There were 11 males .and nine fe- 
males (a ratio of 1.2 males to 1.0 female). Correctia: 
for the ])ost mortem room jxipulation. however, it 
becomes two males to three females. 



Incidence 



No. 
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Carcinoma of 
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27 
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• Stone In common 

duct 

20 

21. 5{ 
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, . salt, bladder 
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: Pressure on 

' common duct 

7 

7.5| 

. Stricture ot 



common duct 

5 

3.41 

Congenllal atresia , 


l2l 

of bite ducts 

3 

Hepatic carcinoma 

2 

2.11 

Chronic hepatlti.s 

1 

l.ll 


Totals 93 I 
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Abdominal pain was tlie most common complaint. 
It was present in 80% of these patients. Otlier common 
symptoms were chills, fever (Cliarcot type), flatulence, 
fatty food intolerance, nausea, vomiting, constipation, 
diarrhea, and dyspnea on exertion. Only one patient 
had hcmatemesis and one had hematuria. The jaundice 
was not so severe nor of such long duration as that 
of the preceding group. A history of pruritus was 
elicited in seven or 35.0% of the cases. As in the above 
group, only moderate and severe degrees of cirrhosis 
appeared in these jiatients. Likewise these cases com- 
prised 58.0% of the 12 moderately and severely 
damaged livers. 

The largest liver weighed 2600 grams, and it was 
without abscesses. The largest number of liver 
abscesses — three cases — occurred in this group, 
group. In two instances there were both enlarged livers 
and spleens ; neither had ascites. The largest number 
of cases with splenomegaly (over 250 grams) occurred 
in this group. It is of intere,st that pancreatic Tdiro-sis 
occurrcrl in 65.0% of these cases. 

Carciiioiita of the bile ducts accounted for 17.4% 
of the cases, itlales predominated in this small group 
by 4.4 to 1.0. 

Ikain was not such a common symptom in this group 
but did occur in 50% of the aises. Weakness and 
weight loss were 'ip])ermost on the list. Pruritus was 
present in 56%- of these patients. The average period 
of jaundice in the pruritic patients was 15.2 weeks 
as ctimpared with 11.4 weeks for this entire group. 

-Multiple liver abscesses were pre.sent in one case 
with cholelithiasis. The largest number of cases with 
livers of over 2000 grams occurred in this group. 
Varying degrees of pancreatic fibrosis occurred in 
62.5% of the cases. 

Carcinoma of the gall bladder accounted for 12.9% 
of the entire series. This was one of the few groups 
in which the females e.xceeded the males hy two to one. 
This ratio becomes even more significant when one 
corrects for the post mortem population. 

Pain was again a common complaint. There were 
five cases with a bleeding tendency such as ; hematuria, 
ejiistaxis, petechial hemorrhage, purpura, and hema- 
temesis. 

Cholelithiasis was found in 75% of this group. 
No stones were found in the common duct. There 
were no liver abscesses. Pancreatic fibrosis occurred 
in 83.5% of the cases. 

Presurc on the common duct due to tumors about 
the bile ducts, often with metastasis in the area as 
well as in the liver was responsible for the ob- 
struction in the imjority of cases. A young patient 
with a large liver abscess accounted for another. 
All the patients (7) were males. 

This group was composed of three cases of carci- 
noma of the stomach, one of carcinoma of the esopha- 
gus, an intra-abdominal myosarcoma, a large liver 
abscess, and a sympathicoblastoma in the right lumbar 
ganglion in a seven year old boy. 


Pancreatic fibrosis occurred in two cases. 

Stricture of the common duct accounted for five 
of the 93 cases. As one would suspect, the females 
predominated in this group. 

One patient gave a history of cholelithiasis and a 
cholecystectomy four years before death. An explora- 
tory laparotomy one year and seven months prior 
to death revealed marked adhesions about the gall 
bladder with almost complete stenosis of the common 
duct. 

A second case gave a history of a cholecystotomy 
and removal of a stone from the gall bladder 11 
months before expiration. A cholecystectomy done 
16 da 3 's ante mortem revealed a stricture of the com- 
mon duct. 

The third case gave a history of a cholecystotomy, 
a cholcc 3 'stcctomy, and a right nephrectomy at 31, 21, 
and 17 j’ears previously. An exploratory' laparotomy 
revealed e.xtensive adhesions about the gall bladder 
bed and ducts. 

The last case was operated upon nine days before 
e.xpiration. There was a stricture of the common 
duct. Autopsy revealed chronic choledochitis, ob- 
structing granulation tissue, and a congenitally cystic 
left duct. 

The remaining case of this group was not treated 
surgically. Autop.sy revealed cholecystitis, hepatitis, 
and acute choledochitis. 

Congenital atresia of the bile ducts accounted for 
three cases. One had atresia of the bile ducts; one a 
congenital stricture of the common duct; and one 
had congenital anomalies of the bile ducts with ab- 
sence of the cystic duct, abnormal union of hepatic 
and pancreatic ducts and an atresia of the duct of 
Wirsung. The liver lesions of all three were classed 
as severe. 

There were 12 cases of primary hepatic carcinoma 
encountered in the 3922 autopsies. This figure co- 
incides with that of Karsner’s (1) who reported an 
incidence of 0,3%. Of these 12 cases two had biliary 
cirrhosis. Others have also reported this same lesion 
in hepatic carcinoma (3). The degree of cirrhosis 
was classed as severe and moderate. Both patients 
were males, one aged 55 and the other 67 years. 

The last case of the series is that of chronic hepa- 
titis. The patient was a 65 year old man. He noted 
a constant jaundice for about six months and later 
developed pruritus. At operation a diagnosis of chronic 
hepatitis, chronic cholecy.stitis, cholelithiasis was made. 
The icterus inde.x never exceeded 30. 

Discussion 

Somewhat over 80% of all our cases of biliary 
cirrhosis had four groups of etiologic background: 
(1) carcinoma of the pancreas, (2) stones in the com- 
mon duct, (3) malignant tumors of the bile ducts, 
(4) and neoplasms of the gall bladder. The average 
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age of tile patients with malignant lesions was 60.7 
years. f\|alignant le.sions were responsible for 6.3 
cases (67.8%) of the total. Of tlie.se, 49 occurred 
in male.s and 14 in females — ^ a ratio of 3.5 males 
to 1 female. Correcting for .se.x, this ratio becomes 
1.89 to 1. lluis the males accounted for 77.8% of 
all the neoplasms in this series. Likewise carcinoma 
of the gall bladder and the pancreas accounted for 
12 or 85.8% of the malignant neoplasms in women. 
Of all the malignant tumors of the pancreas, gall 
bladder, bile ducts, and liver that occurred in the 
3922 autopsies, 56.0% produced obstructive cirrhosis. 


The incidence of carcinoma of the pancreas in the 
entire series of hospital necropsies was 1.7% (or 
67 cases). This lesion accounted for 27 of the 63 
cases of neoplasms in this study. Thus 40.4% of 
all the cases of malignancies of the pancreas that 
came to post mortem had developed obstructive cir- 
rhosis. 


OF DioESTivE Diseases voiumuj 

Num!|.- • 

which was due to carcinoma of the pancreas Tir 
last patient, who had a stone in the common ,1,;^ 
Has noted to have a slight icterus on the ]3tl] 
ante mortem ; but no further notations were madti 
not even at post mortem. An icterus inde.x was no- 
obtained. He .gave a history of peptic ulcer and 
fatty food intolerance- 

Tlie.se six cases arouse One’s curiosity. Were the 
histories given by the patients accurate? Were thev 
adequately and accurately taken? Was the bile duct 
obstruction incomplete, or complete but with remis- 
sions at short intervals? Could one of the hepatic 
or smaller ducts have become occluded, resultin'^ 
in a regional obstructive cirrhosis? Were the histolo” 
gical sections representative of the entire liver? Is 
the obstruction alone responsible for the biliary cir- 
rh.osis? How great a role did infection play in the 
formation of these lesions and yet produce no jaun- 
dice? 


Of the 63 tumors in this series, 30 cases occurred 
outside of the biliary system and 33 ca.ses within. 
Carcinoma of the bile ducts comprised 25.4%, and 
neoplasms of the gall bladder 19% of the malignant 
lesions in this series. Again, 48% of all the carcinomas 
of the gall bladder that came to autopsy in this period 
of 18 years developed obstructive cirrhosis of the 
liver. Females predominated in this latter group. This 
.lesion was responsible for 57% of all the malignancies 
that produced biliary cirrhosis in this sex. 

The non-neoplastic group accounted for about one- 
third- of the 93 cases. The incidence of males and 
females was equal (15, and 15). The average age, 
excluding the three cases of congenital atresia, was 
55,6 years. Two-thirds of these cases were due to 
stones in the common duct. Of 460 cases of cliole- 
lithiasis found in 3922 autopsies, 4.35% had ob- 
structive cirrhosis. The incidence of gallstones m the 
entire post mortem series was 11.6%; whereas the 
rate of occurrence in the selected 93 cases amounted 
to 47.4% or 41 cases — a frequency four times as 
great. Significant also was the finding that 75% 
of the cases of neoplasms of the gall bladder had an as- 
sociated cholelithiasis. 

Althougli it is conventionallv thought that jaundice 
occurred in 100%of all cases of obstructive cirrhosis, 
six of 93 cases were anicteric. The degree of liver 
involvement in these cases was mild. There were, how- 
ver, two cases with a moderate degree of cirrhosis. 
One patient died in a bus terminal, and autopsy re- 
vealed carcinoma of the bile ducts. Two cases of 
adenocarcinoma of the gall bladder were in this 
group. One of these patients had “white stools” about 
a week before death. A fourth patient, had an aden- 
ocarcinoma, of the stomach with metastases to regional 
lympli nodes. Bile pigment in the urine was present 
in a dilution of 1 ;60. He looked “sallow” on physical 
examination. No icterus inde.x was obtained, and no 
note was made about the color of the skin at autopsy. 
Another male ga%'e a history of “slight if sny jaundice 
prior to cholecystectomy’ about one year prior to death 


It is of interest that another small group of cases 
gave no history of jaundice, but became icteric dur- 
ing the last week or ten day's of hospitalization. The 
highest icteric indices ranged from 30 to 125 units. 
These cases showed approximately the same degree 
of hepatic damage (three mild and three moderate). 
Moreover, histological sections from these cases re- 
vealed many' areas of parenchy'mal cells that appeared 
almost normal. Infection may be a factor in the forma- 
tion of the cirrhotic lesion (5). In some acute liver dis- 
eases where parenchymal damage is great, death may 
occur without jaundice (2). Some . of the cases in 
this series showed little cirrhosis but conspicuous gen- 
eralized destruction of parenchymal cells. 

Duration of jaundice, in the entire series, was 10.2 
weeks, and the average highest icteric index was 
83. The group of 19 severe lesions had an average 
period of skin pigmentation of 15.8 weeks, the group 
of 43 moderate of 9.9 weeks, and the group of 31 
mild 6.9 weeks. The average highest icterus indices 
were : severe 77, moderate 92.7, and mild 75.6. Ho«- 
ever, as one scans the various individual figures of 
these groups, he is impressed by the inability to 
predict the amount of liver damage by reason ot 
duration and intensity of jaundice. 


Jaundice, clay colored stools, and dark urine 
by' far the most common findings. .Abdominal pam 
was next most frequent, occurring in 65 cases or 
70%. Pruritus occurred in 42 or 45.1% of the ras& 
In two, the itching preceded the icterus. Most of ^ 
liver , lesions of the patients with pruritus 
the moderate and severe groups — 35 of the ^ 
83.4%. The duration of jaundice was 14 w^ks. a 
the average highest icterus index was 86. The^ 
fluency of other symptoms was; dyspnea -v- 4- 
vomiting 34%, flatulence 31%, bleeding 
29.7%, constipation 22.3%, diarrhea 13.8%, and h 


Hepatomegaly occurred in 40.8% of the 
largement of the spleen occurred in 16 cases or / ■ 
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Six of 38 cases also had ascites. The coinI)ination 
of !ie[i:tto-si)len('ine; 4 alia and ascites occurred in three 
cases, hi C.^ of the case.s of the entire serie.s the li\'er 
iveitthed over 1500 [trams, 'i'he large.st liver 3840 
"rams — was in a patient with a neoplasm of the 
[rail bladder. 'I'iiree livers weighed, less than 1000 
grams. These latter cases occurred in association with 
carcinoma of the pancreas. They weighed 700, 830, 
and 900 grams. 

Sf'h’tioutcfialy occnrreii in 27 or 29^c of the cases 
and only three of these had accompanying ascite.'^. 
There were seven cases in which the spleen weighed 
less than 100 grams and only one had ascites. 

Ascitc.s occurred in 18 cases or 19.4 “^6. 'I'here were 
only two cases in which the spleen and liver did not 
weigh more than 150 and 1500 grams respectively. 

Of the eight cases that occurred with carcinoma of 
the pancreas, none had hepatomegaly or splenomegaly. 
Hj-jioprntcinemia may he a factor in the production 
of ascites, but there are other factors (4). Ten of 
the above 18 cases had records of protein determina- 
tions. In only two was the serum albumin below 3.0 
grams. 

X’arying degrees of interlobular and interacinar jian- 
crcatic fiiirosis occurred in 51 cases, or 55.0';i. 

Operations were performed on 55 of the 93 cases 
(59^1). Of these 10.3';;f recovered uneventfully. In 
addition there were eight cases (not incltided in the 
scries of 93 cases) that were treated .surgically for 
hiliaiy cirrhosis. .Seven of the eight lived for a known 
[Ktriofl of 1.5 months to 3.5 years. Some are still 
living. The average age of the patients was 55.4 year.s. 

This includes three children aged three months, .seven 
years, and 15 years. Of the 19 lesions classified as 
severe in this scries 14 or 7491 of them became surgical 
cases. Of the moderate and mild liver lesions, 53.37f> 
and 5891 respectively were among this group. Again 
one is reminded that the mild lesions of cirrhosis do not 
indicate the degree of liver cell damage, 
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Obviously the prognosi.s of the majority of these 
patients with liver cirrhosis, whether or not surgery 
is .attempted, is itoor. Surgery wa.s done frecpiently 
as a ])alliative jjrocedure. Then too, the above figures 
do not include cases of simple obstructiv'c jaundice 
but only those whose liver is damaged sufficiently to 
have gone on to biliary cirrhosis. 

The immediate causes of death of the 93 cases 
were: 30 cases with bronchopneumonia, 16 with peri- 
tonitis, and eight with a combination of both. There 
were 13 cases with- terminal hemorrhage, five of 
whom also had bronchopneumonia. Uremia and renal 
failure accounted for nine terminal events, four of 
which had bronchopneumonia and one with periton- 
itis and broncho])ncumonia. One case had a coronary 
occlusion, two had septicemia, and one died in shock. 
There were 13 oases in which the immediate cause of 
death was undetermined. 

Sum mauy 

The main causes of biliary cirrhosis are; malig- 
nancie.s of the pancreas, gallstones in the common 
ducts, neoplasms of the bile ducts and gall bladder, 
pressure on the common duct for various reasons, 
stricture of the common duct, and congenital atresia of 
the biliary ducts. In 93 cases of biliary cirrhosis, 
the neoplastic lesions c.\ceedcd the non-neoplastic by 
2.1 times, In the males 49 lesions rvere malignant and 
15 benign, and in the females they were 14 and 15 re- 
.spcctively. Thus the females accounted for 507® of all 
the benign lesions and 32,27: of the neoplasms in this 
scries. 

An incidental but interesting finding was that the 
c.Tses witli splenomegaly, hepatomegaly, and ascites 
had an average duration of jaundice of exactly 12 weeks 
each, and the percentages of moderate and severe 
lesions were 70.5%, 7\.7%., and 722% respectively. 

In case.s with splenomegaly, hepatomegaly, pruri- 
tus, and ascites, the one factor that was consistently 
above the mean was the average duration of icterus. 
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"P^IVERTICULOSIS OF THE COLON is One of the most 
common' benign lesions affecting the bowel. Al- 
though it occurs frequently, it is generall}' considered 
to produce few or no S 3 'mptoms. In order to clarify 
the relationship between sj’mptomatology and organic 
changes, a stud_v of 205 cases of diverticulosis of the 
colon was made. 

Pathology 

Diverticula of the colon are protrusions of the 
mucosa through the muscular coat of the bowel. 
The sacs do not contain muscular tissue. Feldman 
and others described four stages in the development 
of diverticulosis. In the first stage, the colon shows 
a spastic narrowing, localized or extensive, with a ser- 
rated or ragged contour. In this stage there may be 
minute or no demonstrable sacculations. In the second 
stage the formed diverticula are visible. The diver- 
ticulum has a short neck, which is produced by the 
pinching of the mucosal sac as it heniiates through 
the muscular coat. The third stage, consists of an 
inflamniation of the bowel wall and the diverticula; 
resulting in a colitis and/or pericolitis, with thick- 
ening of the wall and narrowing of the lumen. As a 
result of this inflammatorj' process a mass may form, 
which produces varying degrees of stenosis. The in- 
flammatory process markedly distorts the diverticula. 

Incidence: The incidence of diverticulosis of the 
colon varies considerably. The roentgen incidence 
ranges from five to 10 per cent. 

5'c.r.- There is a preponderance of males with this 
condition. Although there is no anatomic reason for 
the greater prevalence in males, it might possibly be 
due to the fact that males indulge in more strenuous 
phj'sical activities. In our 205 cases, 118 were males 
and 87 females. 

Age: The age of the patient seems to play an 
etiologic role in the formation of diverticulosis. Diver- 
ticulosis of the colon occurs at all ages but is most often 
seen between the ages of fiftj' and eighty years. Of 
the 205 cases, 163 or 79.5 per cent occurred between 
these ages. It was most common in the sixth decade. 
It occurred under the age of thirty in only two in- 
stances. 

Weight and Build of Patient 

Many investigators believe that the weight and 
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build of the patient is an etiologic factor bearin'' 
upon the frequency of diverticulosis. Although a large 
percentage of patients are of the shorty well nourished, 
overweight, and stocky type, the condition is also often 
observed in slender and undernourished people. It is 
believed, however, that obesity plays a role as a pre- 
disposing factor. According to Roberts, every pot- 
bellied individual over sixty is likely to have multiple 
divertiailosis of the colon. Our studies do not show 
a greater preponderance of this condition in obese pa- 
tients. Of the 205 cases, the record of weight and build 
was carefulK- observed in 70; of these, IS were classi- 
fied as obese, 40 were of medium build, and 12 were 
slender. 

Symptoms 

Tliere seems to be differences of opinion whether 
uncomplicated diverticulosis of the colon is responsi- 
ble for the production of bowel symptoms. Ljneh 
believes that all people with diverticulosis have some 
symptoms but these are overlooked or considered to 
be due to dietary' indiscretions. According to Telling, 
symptoms are observed in 60 per cent of cases. It is 
our belief that bowel symptoms frequently ocatr 
secondarily, at one time or another, during the life 
cycle of diverticulosis, depending upon the stage and 
associated conditions. Since there are controversial 
opinions as to whether diverticulosis of the colon 
produces symptoms, a review of 205 cases of all 
stages was undertaken to determine the clinical as- 
pects of this condition. A detailed study of symptoms, 
signs, bowel habits, and roentgen studies were made. 

Boivel habits: There have been but few -studies 
made of the bowel habits in diverticulosis of the colon. 
In order to ascertain whether diverticulosis was respon- 
sible for symptoms, it was essential to determine noi 
only the bowel habits but bowel changes as shown in 
the stool examinations. It was thought that perhaps 
this correlation may be important, since. the findings 
may have some bearing upon clinical patterns cause 
by diverticulosis. 

Of the 205 cases, bowel habits were recorded as 
follows: 59 were normal, 92 complained of con- 
stipation, 15 alternating constipation and diarrhea an 
39 diarrhea. Attention must be drawn to the fact tha 
bowel symptoms may be intermittent, vague, or entire j 
absent. The bowel symptoms depend in a large measure 
on the stage of the diverticulosis and the secon ary 
changes, such as, spasm, irritability and 
which frequently accompany diverticulosis. the 
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tioii of the bowel symptoms varies considerably but 
the symptoms are usually of short duration. Often 
there are no bowel symptoms, while in some cases there 
arc episodes, either mild or severe in character. 

Stools: It is not always possible to obtain a history 
of the type of stool. Of the 205 .cases of diverticulosis, 
the formation and tyy>e of stools were recorded in- 
56, excluding those with diarrhea. The stools were 
normal in 24. formed but small in 15, soft and mushy 
in seven, and broken into small scybala (spastic type) 
in 10. It is interesting to point out that in the diar- 
rhea cases, it was not a true fonn of diarrhea or 
watery stool i)nt rather frequent movements of a 
■•yift mushy consistency expelled in small pieces. This 
tyj>e of stool is frequently encountered in cases of 
markedly irritable or unstable colons. The color of 
the stools in th.c 56 rccordefl cases was as follows; 
brown in 46, light yellow in nine, and grayish in one. 

Blood 1)1 stools: in 99 of the 205 cases in which 
a record 4vas made of the e.xamination of the stools 
for blood; 72 revealed no blood, 13 occult blood and 
in 14 visible hloorl was detected. When blood is found 
in the stools, it should not be interpreted that it is 
the result of uncomplicated diverticulosis. It is es- 
sential that other explanations or causes for its ap- 
pearance be considered, since blood is not usually 
found in the stools in uncomplicated diverticulosis of 
the colon. However, blood may be observed in cases 
\rith inflammation, erosion or secondary ulceration 
of the bowel. In the 27 cases revealing blood in tlie 
-Stools, 16 were the result of peptic ulcer and two of 
carcinoma of the colon. The presence of blood in the 
stools in uncomplicated diverticulosis is usually due 
to coexisting pathology elsewhere in the gastroin- 
testinal tract. 

Mucus ill stools: The presence of mucus in the stools 
in cases of diverticulosis is not particularly signi- 
ficant since it is commonly noted in irritable, spastic 
colons. In 67 cases in which the stools were examined 
for mucus, 26 revealed varying amounts of mucus 
and in 41 cases no mucus was found. 

Pai.v 

Pain or abdominal cramps does not usually occur 
in uncomplicated diverticulosis of the colon. In many 
instances, pain may be due to a spastic colon secondary 
to diverticulosis. On the other hand, it is a frequent 
symptom in diverticulitis and other complications of 
diverticulosis. In 90 cases varying degrees of pain 
was recorded. The location was as follows; scattered 
over entire abdomen 10, upper abdomen 20, mid-ab- 
domen 13, lower abdomen 20, left lower quadrant 15, 
right lower quadrant 5, left upper quadrant 7. In most 
of these cases the pain was unrelated to the diverticu- 
losis. 

Tenderness: In uncomplicated cases of diverticu- 
losis the colon usually presents little or no sign of 
tenderness. However, owing to the frequent occurrence 
of spasticity and irritability of the colon, palpation 


may reveal a sensitive bowel. In 65 patients in whom 
signs of tenderness were recorded, 42 manifested ten- 
derness in various parts of the abdomen. The tender- 
ness was not often localized and was too vague in 
character to be significant. 

’ Irritable spastic colon: An irritable spastic colon, 
segmental or diffuse, w'as frequently observed associ- 
ated with uncomplicated as well as complicated diver- 
ticulosis. Of the 205 cases, an irritable spastic colon 
W'as observed roentgenologically in 130 cases or 63.4 
per cent. The high incidence of irritable spastic colon 
associated with diverticulosis is significant and pre- 
sumably must 'be considered as a possible causative 
factor in the . production of symptoms. 

Location of the dwcrticula: In the vast majorit}’ 
of cases the site of diverticula was in the sigmoid and 
jiclvic colon. In our 205 cases 177 or 86.3 per cent 
involved the sigmoid and descending colon. Diver- 
ticulosis is rarely seen in the rectum and cecum but 
when it occurs in these segments, may be solitary. 

Number of diverticula: The number of diverticula 
in the colon vary considerabl}'. The diverticula sac- 
culations are nearly always multiple. In 186 of the 
205 cases the diverticula were numerous, in 12 cases 
a single diverticulum, and in seven two diverticula 
w'crc observed. 

Proctoscopic examination: A proctoscopic examina- 
tion was made in 56 of the 205 cases. No significant 
rectal changes were observed. 

Association of diverticula elsewhere in the diges- 
tive tract; Diverticula were found in other parts of 
the gastro-intcstinal tract in 28 cases; 24 of these 
were in the duodenum and four were in the esophagus. 

Complications: The complications of diverticulosis 
are diverticulitis, abscess, obstruction, peritonitis and 
fistulous formation. Diverticulitis is the chief compli- 
cation of this condition. Its medical and surgical in- 
cidence varies considerably. In our series of 205 am- 
bulatory cases the roentgen signs of diverticulitis w'ere 
observed 23 times or 11.2 per cent. 

All cases of diverticulitis produce Iwwel symptoms. 
The severity of the symptoms varies. Flatulence 
and distention may be the only symptoms. Constipa- 
tion is commonly observed and frequently it alter- 
nates with diarrhea. There may be acute attacks 
of pain, tenderness, with muscular rigidity on the 
left side, characterized by remissions and exacerba- 
tions. The stools may show evidence of blood. Ac- 
cording to Spriggs, blood is found in the stools in 
five per cent of cases of diverticulitis. A tumor mass 
may be noted in diverticulitis. It is usually small in 
size but in rare instances it may be quite large. One 
of the characteristics of the tumor is its variability 
in size, decreasing during a quiescent period and re- 
appearing during flare-ups of the condition. 

Other complications: Obstruction was encountered 
in one instance. In one case perforation occurred. 
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J here were no instances of fistulous formation among 
our cas'es. 

Association with cancer: Cancer and divcrticulo- 
sis coexist in about 1.5 per cent of cases. This as- 
sociation is a coincidence rather than a complication. 
Among our 205 cases, two instances of carcinoma 
were iottne], one involving the sigmoid, and one the 
ascending colon. 

Comment 

Uncomplicated diverticulosis of the colon does not 
as a rule produce intestinal symptoms. It is often 
associated with a spastic, irritable colon, which may 
produce some bowel .symptoms, such as constipation 
or frequency of movements, .small narrow stools, etc. 
Thus, since the irritable spastic colon is present at 
one time or another in a large percentage of cases 
of diverticulosis, it seems reasonable to suppose that 
the presence of an unstable colon does at .some time 
]iroduce bowel symptoms. 

Diverticula sacs are pouches of mucosa ■ without 
muscle tissue. Because of the retention of fecal con- 
tents, the diverticula and surrounding tissue frequently 
hecome inflamed. Just how often this occurs cannot 
be determined, but it probably occurs frequently 
enough to account for symptoms in many patients. 
There seems to be no question that secondary trans- 
ient mild inflammation of the bowel, which spon- 
taneously disappears, may account for frequent bowel 
episodes in diverticulosis. 

Patients with unconiplicated dii’erticulo.sis often com- 
plain of bowel disturbance. Frequently it is mild in 
nature, due to a slight inflammatory involvement of 
one or more segments of the colon. There may be 
recurrent abdominal discomfort on the left side, as- 
sociated with cither con.stipation or loose stools, sub- 
siding in a few da 3 'S. In these cases the objective signs 
of diverticulitis are not usualh' demonstrable. 

The suggestion is made that since irritable spastic 
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colons are so frequently present in the series rf 
cases reported, that it is conceivable that the diverticuh 
present would tend to increase boiiel irritability rather 
than serve as innocuous pouches. Certainly as m 
study these cases over a long period we are impressed 
with the frequent association of the two conditiom 
•Thus, we offer the view that they are mutually dis- 
turbing in the sense that their association leads to more 
frequent symptoms, often mild in nature, in the ab- 
sence of true diverticulitis. 

SUMMARV 

A clinical study of 205 cases of ambulatory patients 
with diverticulosis of the colon was made to determine 
udiethcr uncomplicated diverticulosis is responsible 
for bowel symptoms. The vast majority of cases of 
diverticulosis of the colon do not present clinical mani- 
festations. However, it is likely that mild bowel dis- 
turhanccs may occur at one time or another during 
the life cycle of diverticulosis as a result of associated 
conditions. Just how often these symptoms occur in 
uncomplicated diverticulosis remains undetermined. 

Obesity was not a significant factor in the etiologic 
role of diverticulosis. Recurrent and intermittent dis- 
ordered bowel habits was n frequent finding, but 
tills was due to secondary conditions such as hy- 
pcrirritahility, spasm, or slight mucosal inflammation. 
The prc.scnce of mucus in the stools was observed in 
a large percentage of cases. This undoubtedly is due 
to the associated irritable, unstable colon. Of par- 
ticular interest was the high incidence of the associa- 
tion of an irritable colon with uncomplicated diver- 
ticulosis. This may be a causative factor producing 
bowel symptoms. The cases with pain and tenderness 
encountered among this series of diverticulosis, could 
not be attributed to this condition, for in most in- 
.stances it was unrelated to the diverticulosis. Dirtr- 
ticulilis occurred in 23 cases (11.2 per cent) and pr- 
cinoma in two instances. In onr 205 cases of diverticu- 
losis of the colon, diverticula were found in other 
]>arts of the gastrointestinal tract 28 times. 
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Clinical Aspects of Prolapsed Gastric Mucosa 

By 

FRANCIS W. WILSON, M.D.* 
and 

^ W. H. GRANGER, M.D.* 

Dallas, Texas 


T he clixical entity of prolapse of redundant 
gastric mucosal folds through the pylorus was 
first recorded by von Schmieden (1) in 1911 when 
he reported one case. No further recognition was 
given the condition until Eliason and Wright (2) de- 
scribed a single case in 1925. Reports of isolated 
cases followed. The literature ivas reviewed by Me- 
lamed and Hiller (3) in 1943 and was found to in- 
clude 19 cases. After this time the condition was more 
widely recognized and more cases reported (4) (5). 
An excellent study of the condition and a report of 
14 rases was made b}’ Scott (6) in 1946. More re- 
cent reports were those of Nygaard and Lewitan (7) 
and Bralow and Spellberg (8). Scott (9) recently 
X-rayed approximately 250 patients without gastro- 
intestinal complaints and found prolapsed gastric 
mucosa in none. 

Incidence 

For many years prolapse of redundant folds of 
the gastric mucosa through the pyloric canal was 
thought to be rare, but more careful search for and 
recognition of the condition suggests that is not 
infrequent. Rees (10) diagnosed the condition four 
times in 3,000 cases, an incidence of 0.13^. It 
should be pointed out, however, that all four cases 
were operated on. Scott (6) reported an incidence of 
1.04% of gastrointestinal lesions. Of 10,500 general 
admissions at this hospital, the condition was diagnosed 
25 times. This represents an incidence of 0.24% 
of all general admission and 1.0% of 2,511 X-ray 
examinations of the upper gastrointestinal tract. 

We believe that our studies of the age incidence 
(Table I) are misleading as applied to the popula- 
tion in general; because all our patients are veterans. 

TABLE I 

Age groups Number of cases 


McKinney Scott 
20-29 7 4 

30-39 S 7 

40-49 3 3 

50-59 ■ 5 0 

CO 2 0 


Yerlcrans Administration Hosrdtal, McKinney, Texas and 
Southwestern Jlcdicat College, Dallas, Texas. 

* Published with permission of the Chief, Medical 
Director. Department of Medicine and Surgerj', Veterans 
Administration ■ who assume.^ no responsibility for the 
opinions expressed or the conclusions drawn by the 
authors. 

Submitted August 9, 1949. 


This factor would tend to e.xplain the apparent lowered 
incidence in the 40-49 age group in that this group 
tended to be too young for World War I and too 
old for World War 11. There is a parallel, however, 
between our group and that of Scott (6) in that 
most cases fell into the age group 20-39 with actual 
peak occurring in the group 30-39. 

All of the patients in this series were males ; however, 
this is not surprising because the vast majority of 
patients in this hospital are males. Judging from 
such reports as those of Rees (10) and Nygaard and 
Lewitan (7), one must assume that the condition 
is by no means limited to males. 

Etiology 

Several theories have been advanced as to the etiology 
of prolapsed gastric mucosa. Eliason and Wright (2) 
theorized that the condition was the result of local 
hypertrophy caused by chronic, low-grade inflammation. 
Rees (10) noted that all four of his cases (at opera- 
tion) had a narrowing of the pyloric lumen. He post- 
ulated that this resulted in hyperperistalsis of the stom- 
ach in an effort to force its contents through the 
smaller opening, and that this increased peristalsis 
resulted in a loosening of the attachment of the mu- 
cous membrane to the muscularis. It was the opinion 
of Scott (6) that the condition resulted from a struc- 
tural defect which is inherent in all stomachs. This 
defect is in, the stomach wall immediately proximal to 
the pylorus and is in the attachment of the mucosa to 
the muscularis at the region where there is a marked 
decrease in the size of the lumen of the stomach. 
He suggested that certain neurogenic factors arc the 
inciting cause of a disturbed gastric function which ul- 
timately brings about a mucosal prolapse. 

We are willing to believe that any sessile mass in 
the proximity of the pylorus, whether it be polyp or 
hypertrophied fold, is apt to be swept through the py- 
loric canal and thus result in prolapsed gastric mu- 
cosa. Quigley (11) has shown that antral pressure 
is about 30 centimeters of water but may be as high 
as 90 centimeters. Narrowing of the pylorus is not 
necessary for the production of prolapse but is found 
in a few cases. We are inclined to believe that there 
is some individual predisposition to prolapse from an 
anatomical point of view since seven of our twentj-- 
five patients showed abnormalities of the stomach other 
than prolapse. These included four cases of hiatus 
hernia, one of cascade stomach, one of high trans- 
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verse stomach and one of gastric ulcer. One can- 
not deny that disturbed gastric function on a neurogen- 
ic basis may j)redis])osc to prolapse. 

PATH 01 . 0 GV 

The hypertrophied gastric folds sliow .some hy- 
perplasia of the glands of the mucosa; and the suh- 
mucosa shows an incrc.ase in lymphfKytcs, plasma cells 
and eosinophils; however, the cellular infdtration is 
not clearly ns prominent as it is in hyi)crtro()bic gastri- 
tis (6). Occasionally ulcerations or erosions arc present 
on the folds, and at times these may bleed. Ktibin (12) 
has reported m.alignnnt changes in a jirolapsed mu- 
cosal fold ; however, this was part of a gencraiir.cd 
involvement of the gastric mucosa. 

S V.M I’TO.MATOI.OGV 

Certain .*.ymptom comiilexes are suggestive of this 
entity, but X-r.ay confirmation is essential to (liagnosis. 
The following .sym]doms were most prominent in this 
scries : 

1. Dyspcpsiii: 'I'his m.ay be manifested by p.iin, 
flatulence, heartburn, a sensation of fullness and/or 
nausea. This tends to occur after meals but usually 
lacks the regularity seen in jicptic ulcer. Scott (6) 
and Rees (10) described dysjwpsia in lOO^b of their 
patients. In our series of 25 jiatients, dyspepsia was 
definitely present in 20, was fjuestionable or border- 
line in three and was absent in two. Of the two with- 
out dy.spejisia, one was frankly psychotic and the 
other had esophageal varices. 

2. Absence of .Viptil Pain: In 17 of our patients 
checked for night pain, it was absent in 10, definitely 
present in two and highly questionable in five. This is an 
interesting point of distinction from peptic ulcer in 
which night pain may be a prominent feature. 

3. VomiliiHi: Vomiting is not uncommon in this 
condition. It tends to be more frccpicnt after heavy 
meals. It was present in 12 and absent inJ2 in 24 of 
our 25 patients. 

4. Bleeding: Gross gastrointestinal bleeding was 
present in seven of our twenty-five patient.s. Several 
had massive bleeding. It was absent in fifteen and 
questionable in three. Of these last three, one h.ad 
esophageal varices, one had ulcerative coliti.s and one 
had persistent occult blood in the stool. None of 
these three arc included in the seven described above. 

The percentage of patients manifesting clinical bleed- 
ing in this scries (28%) is quite comparable to the 
findings of Scott (21%), Nj'gaard and Lewitan (28%) 
and Melamed and Hiller (25%). 

5. Lack of Relief by Antacids: Of our patients 
with dj'spcpsia, 29% obtained relief by the use of 
antacids while 71% received little or no relief. This 
is another .clinical feature which may aid in differen- 
tiating prolapse from peptic ulcer. 

6. Relief by Food: All of our patients with dys- 
pepsia obtained relief from the taking of food. 


... , ™ . *' - OK uaslroinlrs. 

Itnal li act. Hus was present m seven of our rntbr- 
and mcluded hiatus hernia (four ca.=cs), tsopw" 
variL-cs lone case), gastric ulcer (onecicc) andubn. 
f)v<' coliiis (one case). 


i ’ 1 1 V.S l C A l. If X .\ .M I K AT/O.V 

Tim pby.-ical examination v.as usu.ally negative bg 
occrisimial cases did show epigastric tcndernc<-- rr 
palpation. 

A-ray: X-ray is fsscnihti in the diagnosis of pro- 
laji-ed gastric mucosa. There is a typical deformitv oi 
the bri-e of the duodenal ljulb (.Sec Vigurc.s band!), 
caused by the nmslironm-sha[K.‘d m.ass of gastric laj- 



Fig. 1, 



Fig. 2 . 


:osa which is e.xtruded from the pyloric “I's- 
iddition the muco.sal folds usually can be seen 
lyloric canal extending from the antrum to tie 
n the base of the riuodena! bulb. The differen . 
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iiosis oi such X-ray findings rests between prolapsed 
antral polyp, duodenal polyp at the base of the bulb 
and pylyoric canal peptic ulcer with cicatricial de- 
forinit},' of the base of the bulb. The mucosal folds 
traversing the mass in the base of the bulb 
usually are not seen when the filling defect is due to 
a polyp. As a rule, pyloric canal ulcers do not cause a 
deformity of the bulb very suggestive of prolapsed 
mucosa. Duodenal ulcer is not very difficult to dif- 
ferentiate; because the ulcer tends to be located on 
the anterior or posterior wall of the bulb rather than 
on the base and thus tends to deform the entire bulb. 
Seen at fluoroscopy, a rapidly emptying or irritable 
bulb suggests duodenal ulcer or duodenitis. This 
“quick” or irritable bulb is not seen in uncomplicated 
prolapsed gastric mucosa. Finally, the fluoroscopic ex- 
amination usually reveals increased gastric peri- 
stalsis, but as a rule there is no gastric dilatation. 

•Toward the end of the stud}' of this series, the 
authors tried to reduce the prolapse in a few patients 
by external pressure during fluoroscopj*. This idea 
was prompted by the historj' of one of our early 
patients v.-ho obtained relief from dyspepsia b}' lean- 
ing forward and applying c.xternal pressure to the 
right upper quadrant of his abdomen. The idea was 
furthered by the finding in one of Patterson’s (13) 
patients at operation in whom the prolapsed mass 
was freely intermovable between stomach and duo- 
denum. .This reduction was attempted unsuccessfully 
on three of our patients at fluoroscopy; however, this 
study cannot be considered adequate because the 
number of patients on whom it was attempted was 
too small. 

Other Studies 

1. Gastric acidity is usually normal or low. Gastric 
analysis was done on nine of these patients. The de- 
grees of free hydrochloric acid in the fasting specimens 
were as follows ; 60-23-20-20-14-12-11-0-0. The one pa- 
tient having hyperchlordydria was a 55 year old man 
who also had definite night pain. 

2. Occult blood may or may not be present in the 
stool. 

3. Blood and urine studies usually are normal un- 
less there is active or recent bleeding from the pro- 
lapse. 
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4. Gastroscopy is usually negative, but occasionally 
large mucosal folds in the distal antrum may suggest 
the condition. 

Treatment 

Treatment may be medical or surgical. Surgical treat- 
ment is indicated if there is severe recurrent vomiting 
or severe recurrent hemorrhages. Conceivably, severe 
intractable pain may be an indication also. Two types 
of surgical correction have been recommended. These 
include partial resection of the stomach or excision of 
the prolapsed folds. None of our patients required 
surgery. 

In general, medical treatment consists of diet and 
antispasmodics. Antacids seem to be of little or no value. 
The diet should be soft or liquid and should be given 
in multiple small feedings. In some patients, return to 
solid foods causes return of symptoms. In general, the 
response to this regimen was good; and so far as they 
have been followed, few have had recurrences. It 
should be stated, however, that our patients have not 
been followed for a long period of time. Several of 
our patients with hemorrhages required transfusion, 
and their treatment generall}' was that of bleeding peptic 
ulcer. 

Summary and Conclusion 

Certain clinical features are suggestive of the diag- 
nosis of proplapsed gastric mucosa, but they are not 
consistent enough to make the diagnosis without X-ray 
confirmation. The salient features of the diagnosis in 
25 patients are reviewed as follows : 

(A.) Symptomatology: 1. Dyspepsia (80%) 2. Ab- 
sence of night pain (59%) 3. Relief by food (100% 
of those with dyspepsia) 4. Little or no relief by an- 
tacids (71%) 5. Vomiting (50%) 6. Gross bleeding 
(28%) 7. Fairly common assodation with other organic 
disease of the gastrointestinal tract (28%). 

(B.) Sparsit}' of physical findings. 

(C.) X-ray findings: 1. Typical deformitj' of the 
base of the duodenal bulb. 2. Redundant folds through 
the pyloric canal. 3. The duodenal bulb is not irritable 
or “quick.” 4. Increased gastric peristalsis. 5. Lack 
of gastric dilatation. 

: K C E S 

40:547, June 1940. 

7. Nygaara, K. K. and Lewitan, A.: Transpyloric herni- 
ation of redundant gastric mucosa. Am. J. Surg., 73: 
502, March 1948. 

8. Eralow, S. P. and Spellberg, M. A.: Etiology of pro- 
lapsed gastric mucosa. Am. J. Diges. Dis., 14:332, Oct- 
ober 1947. 

9. Scott, W. G.: Recent unpublished work. 

10. Rees, C. E.: Prolapse of the gastric mucosa through 
the pylorus: Surgical treatment. S. G. O., 04:689, 1937. 

11. Quigley, J. P.: Digestive tract: Intralumen pressures. 
Medical Physics (Glasser). Tear Book 'Published 1947. 

12. Rubin, J, S.: Prolapse of polypoid mucosa into the 
duodenum, with malignant changes. Radiology, 38:362, 
March 1942. 

13. Patterson, C. O.: Personal communication., • - . • 


132 


Vofe,;, 

^urnV* I 


Some Observations on Allersy of the Respiratory Tract 


By 

JOHN A. TURNBULL, M.D. 
Boston*, Mass. 


T N* THIS I-KIISE.VTATION*, J .shall includo tintk-r the 
term •‘respiratory tract,” all those organ.s wliiclj 
are concerned witli re.spiration, the na.sal cavities 
with their acce.s.sory sinuses, the naso-pharvii.v, the 
pharynx, tlie larynx, the trachea, the bronchi' and tlie 
hinp. The reason is simple; hccanse of their very close 
association, those comlitions which afTtct one of these 
almost surely affects mo.st, if not all of the other.s 
at the same time. 

When we think of aller^jeiiic conditions in this 
area of the Iiody, we naturally think first of that 
most obviotts state, hay fever. Here we have an 
excellent example of a vasomotor rhinitis, involvint; 
the nose, the eyes and the pharynx, individually or 
collectively, and in varying; dettree. The tiasal .symp- 
toms are the mo.st annoyint; to the jiatient ; in addition, 
disturbance.s of the pharynx, the palate ami the cans 
are common and distressing^. 

The first n.a.sal .symptom is one fif fullness and a 
gradually increasing obstruction to breathing; as the 
process progresse.s, the irritation indnce.s rc|xratcd and 
protracted jiaro.xysms of .«nec7,ing which may continue 
till the patient is e.xhan.sted. A jirofusc, serous, irri- 
tating discharge flows intermittently from the no.se-. 
Mouth breathing — a natural result of the nasal ob- 
struction — disturbs the patient's sleep. Postiwsal drip 
and headaches are frequent, the latter usually being 
caused by obstruction to drainage from the sinuses. 
Any or all of these .symptoms, though jirimarily of 
allergenic origin, m.ay be secondarily aggravated I»y 
such outside causes as temperature change.s, draughts, 
certain odors, sunlight, chemicals and drugs, some foods, 
tobacco smoke and man)* others. These jiroducc still 
further increase in the irritation to the alrcarly-afilictcd 
mucous membranes of the rcS]iirator\- regions. 

Physical Fixdi.ngs 

The nasal mucous membrane will be pale and edema- 
tous. The turbinates will be swollen and usually bathed 
in a clear, watery secretion. Further, tlie mucous 
membrane, espcciall}- over the turbinates and in the 
lower nasal passages will be extremely vascular and 
contain large venous plexuses surrounded by fibres 
forming a species of erectile tissue. 

In vasomotor rhinitis, there will be swelling of this 
erectile tissue over the turbinates, due to dilatation 
of the veins. The seasonal and perennial forms of 
this condition are also characterized by a persistent 
tendency to tumefaction of the inferior and middle 
turbinates. 

SubmItteOi July 3, 1948 


lypically, Imy fever occurs jieriodically, dc" b 
the [K)Ilens of ircc.s, gr.asscs and plant.?, lie 
tion sca.son in thi.s latitude nsuallv kgins in 
continuing through the growing nionths until 
Iwr. Those indi\’i(lunl,>; who arc sensitive to the pallfrs 
of for.sythia, birch, willow, maple, oak, elm a.ad 
chestnut will display their symptoms through Aoni 
aiul -May. This is the smallest group. Those aficed 
liy the pollens of the grasses, timothy, red top, orch- 
arrl grass and the like, are affected during June 
July. Js’ngweed .'•iiffers, Iiy far the l.irgc.=t groep, 
are afilicted from ahoiit August 15th until well into 
( Ictober. 'J'ho.se who are allergic to more tiian one 
group of pollen.?, will of course, displ.ay s™ptcc.- 
over a longer [K-riod, sometimes covering the entire 
span from .Xjwil to October, 

Pkkk.v.mai, S'a.somotoi! Rhixitis 


Vasomotor rhinitis, other than that caused by pollerj. 
that is, due to animal dandruff, dicmicals or dnmi. 
cosmetics or powders, foods, tolwcco smoke and other 
snh.stances, will disjday all the symptoms of the scasctal 
tyjic hill without reference to the time of year. Id 
addition, the nasal distnrhanccs m.ay be unil.atcral, rraj 
change from one side to the other, m,ay temjwrarilv 
elisappear altogether or rc-appear on both sides st 
once. Thc.se patients, in addition to sneezing and nasal 
di.scharge, may complain of heaviness, dullness, in- 
ability to concentrate, loss of memory, nightmares and 
restless or broken sleep. Besides all this, the conditka 
m.ay become worse in the snninicr months, it L*e 
adetim happens also to lie sensitive to some of tk 
pollens. 


One allergen for this type of patient whidi u o 
L-.spccial interest is printer.?’ ink. Used as it is in mary 
items with which we nil come into contact daily. r.ett= 
paper.?, hooks, magazines and advertising matter, an 
allergy to it will he constantly in evidence. The pmp- 
;oms arc typical, sneezing, water}- n.asal disdiarg^ 
;tuffitie.?s of the na.sal cavities. It may affect the 
ire respiratory tract or any part of it;^ it ma} 
tching at the nasal orifices or on the skin of the a , 
acriination, itching of the conjuncti\-3 of tie e - 

Printer's ink contains carbon black, violet toner a 
in oil base; the patient may lie sensitive to any 
dl of these. Sometimes also, these inks have a ^ 
ibiectionable odor. On two different IJ). j- 

rent years - due perhaps to wartime 
he publishing business — one of our medica j 
imellcd so badly tliat I was forced to lay it aside 
veek before I could finish reading it. 

The ink used in printing newspaper.? seems to 
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the worst offender as a cause of allergic reactions, 
probably because it comes into our hands so much 
sooner after printing, when it is often literally "not 
dr>’ from the presses,” especially in damp or cold 
weather. 

Though I hestitate to quote myself as a "case,” I 
believe tiiat my own reactions in this direction may 
prove illuminating. I have found that I myself am sen- 
sitive to newsprint ink; it causes itching of the nasal 
cavities and orifices and of the eyes and the skin of 
the face. The reaction is such that if I have read a 
paper in the evening, when I shave the next morning, 
I find small blisters on my face. I have tried covering 
the paper with cellophane, but found this hard on my 
eyes. Recently, m3’ reactions seem to have lessened 
considerabl}” now I find that I can read for a short 
time, then go and wash m3’ hands and face and blow 
my nose, after which I am able to go on reading again 
for a short time. 

Some of m3’ patients who are similarl3’ affected have 
tried wearing a mask while reading. This works well 
enough apparentl3’, but the masks do have to be washed 
or replaced rather frequently. 

Case 1. JIalo age 21, technology .student, fir.st consulted 
me on Januarj- 10, 1922, He complained oC sneezing 
throughout the year, which hocamc w’or.sc between April 
and October. There wore trcciuent attacks o£ asthma, 
obstruction and Itching In the nasal passages, and eczema 
on the face, neck and other parts of the body. Cutaneous 
tests showed him to be sensitive to pollens prevalent 
throughout the Aprll-Octobor period as well as to cer- 
tain foods. He was also hypersensitive to sunlight; ex- 
posure produced severe sunburn. 

By avoiding the foods to which the tests had shown 
him to be sensitive, he was relieved of all his symptoms. 
However, in March of the same year, ho complained of 
a return of the itching on his face and in his nose. One 
of the substances to which he ha<I been .shown to be 
sensitive was cocoanut oil. Unbeknown to him, a trades- 
man’s error had added a nut margarine to hts diet, con- 
taining this oil, which had been specifically forbidden to 
him by my diet restrictions. As soon as the error was 
dl.scovered and corrected the symptoms disappeared again. 
At this time also, this patient was desensitized to his 
allergenic pollens; thereafter by adhering strictly to 
his diet, he was able to remain completely free of all 
symptoms of his perennial vasomotor rhlnltl.s. 

In connection with this case. It Should be noted that 
patients who arc sensitive to pollens will also be 
sensitive to some of the cereal grains. By avoiding 
these also, the patient will receive much greater benefit 
from pollen injections and obtain more complete freedom 
from all the symptoms of hay fever. ' 

In addition to being relieved of his hay fever and 
other allergenic symptoms. It is gratifying to report 
that the patient referred to above, also seemed to lose 
entirely his excessive tendency to sunburn. Where pre- 
viously ho had not dared to go out w’lthout a hat, or 
In hl.s shirt-sleeves, he was able after treatment even to 
ride In an open car tvlthout protection from the sun, 
■without untoward after effects. 

The victims of vasomotor rhinitis frequently de- 
velop fissures at the angles of th’e alae nasal, these 
occurring with or without the presence of a discharge 
from the nose. Occasionally, these even become in- 


fected, producing localized abscess or cellulitus of the 
soft tissues with er3l:hema of the cutaneous nasal sur- 
face 

Intumescent Rhinitis 

In this condition, there is usually little if any ex- 
cess of nasal discharge, though occasionally there is 
marked paresis of the muscular coats of the blood 
vessels and the muscular elements of the mucous mem- 
brane covering the turbinates and portions of the sep- 
tum. This results in venous stasis and hyperemic swell- 
ing of these parts. When this occurs the patient’s 
chief complaint is of obstruction to normal breathing 
from which there is no relief. 

Case 2. Male, age 45, Interior decorator, consulted me 
May 10, 1942. There was complete blocking of the nares; 
the patient never remembered being able to breath, through 
his nose. During his working hours, the condition was 
worst. He had previously received many different forms 
of treatment including cauterization and surgery, but 
without obtaining relief. He suggested that I make 
test serums from some of the upOioIstering materials 
with which he had to work, hut I told him those could not 
be the original cause of his condition as It was much 
older than his job. I did. however, make tests, with 
■various foods, pollens, animal dandruff, etc., and prs- 
■scribed a diet based on the findings. At this time, his 
nasal passages were completely blocked on both sides. 
Two weeks later, when he returned ho e.xpre.ssfid his 
condition as "one hundred per cent perfect . , . breathing 
through my nose!” 

Hypertrophic Rhinitis 

This is a chronic congestion of the nasal mucous 
membrane which lias led to a true connective tissue 
hyperplasia. The changes are chiefly localized on the 
inferior and middle turbinates and the septum, the 
membrane showing a slight general thickening.. The 
obstruction, though varying in degree with the in- 
dividual case, is constantly present in contrast to that 
of vasomotor rhinitis, in which it may come and go. 

While the seat of these abnormal swellings is most 
likely to be the jiostcrior end of the inferior turbinate, 
hyperplasia of the middle turbinate is only slightly 
less frequent. However, in this case, a very different 
appearance is presented, the condition usually being 
confined to the lower -border of the structure, and 
showing as a single, smooth translucent, edematous en- 
largement or as a group of polypoid protuberances 
suggesting a cluster of grapes. From these, it is but a 
step to the true nasal polypi. 

Nasal Polypi 

When these formations are present, their mobility, 
translucence and the fact that a probe can move them 
hack and forth and can be passed on either side of 
them, are adequate indications for diagnosis. Nasal 
polyps may give rise to no symptoms so long as they 
remain of small size; if large, however, they ob- 
struct breathing, produce mecham'cal irritation and 
result in a discharge of a serous or purulent nature 
from the nasal mucous membrane. 

These growths from the connective tissue of the 
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mucous surfaces may occur in great numbers in the 
nasal fossae and block these completely. In form, they 
may be either pedunculated or sessile and, in most cases, 
give rise to considerable discharge. It is probable that 
they result from chronic rhinitis and represent 'hyper- 
plasia in a state of edema. Or they may 'result from 
irritation to the mucous surfaces which cause the latter 
to lose their normal smoothness, developing papillae, 
some of which, in turn, gradually develop into true 
polypi. Their growth is then favored by gravity and 
the edema caused by obstruction to return circulation 
through their stems. Such polyps have been found in 
persons of all ages ; they are, however, rare in children 
and in the aged. They are most common in persons 
between twenty-five and fifty ; _there also seems to be 
an hereditary predisposition in some instances. 

They are most often located on the lower border 
of the middle turbinate and in the middle meatus, 
although they may grow from any part of the mucous 
surfaces. Thus they may flourish in the ethmoid region, 
on the middle turbinate, the middle meatus, the upper 
turbinate and the upper meatus. They are also found 
attached to the edges of the hiatus semilunaris growing 
from the openings of the accessory sinuses or originat- 
ing within the antrum of Highmore or the ethmoid 
cells. Though they are not the cause of reflex asthma, 
headaches, neuralgia, giddiness or congestion of the 
fauces, they do arise from the same factors which pro- 
duce the latter. 

Case 3. Male, age 35, consulted me, October 10, 1933. 
■His complaint was of nasal obstruction resulting frota 
poiypi which deveioped so rapidly that they had had 
to be removed every two months for the past eight 
years. They had been removed six weeks before I saw 
him. I removed several at the time of the consultation 
and made a series of cutaneous tests for allergy. By 
following a prescribed diet and avoiding foods to which 
he was sensitive, he was relieved of the nasal obstruc- 
tion, and no further polypi developed. 

Sinusitis 

In conjunction with the various forms of vasomotor 
rhinitis there is frequently extension of the condition 
into the accessory sinuses, accompanied by edema of 
the nasal and sinus mucous membranes and discharge. 
Frequently the orifices of the sinuses become blocked, 
causing retention of these secretions within the sinuses, 
vascular paresis, pressure and pain. A fertile area is 
provided for the growth of various forms of bacteria. 
Under these conditions, roentgenograms may show dif- 
ferent changes at different times in the same individual, 
these changes depending on the severity of the allergic 
reactions at the .time of each examination. 

Case 4. Male, age 30, was referred to me on August 
10, 1929, because of asthma. A number of roentgeno- 
grams had been taken at different times by various 
X-ray specialists. One of these had given a definite di- 
agnosis of sinusitis; another a week later, found no 
evidence to support his colleague, although the patient’s 
asthma was equally severe at each time. 

I have seen similar variations upon successive transV 
illuminations of the sinuses, these, being the same as 
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Atrophic Rhinitis 

In this condition, the mucous membrane atronhie; 
Je change being most marked over the turbinate.' 
these shrink away leaving the nasal fossae abnormaUv 
roomy. At the same time, there occurs an e.xtensive 
epithelial metaplasia from ciliated to pavement epi- 
thelium, making possible the adhesion of dried secre- 
tions to the mucous surface, in the form of emst. 
The majority of tliese patients emit an offensive 
odor, a condition known as ozena. 

If the accumulated crusts be lifted off, their under 
surfaces will be found to be moist or covered mth 
fluid pus ; it is from these that the offensive odor arises. 
These crusts may either be discrete or line the en- 
tire nasal cavity like a cast. The underlying mucous 
membrane is pale, but neither eroded nor ulcerated. 
In most cases, the patient will have lost his sense of 
smell — a mercy for him. 

Atrophic rhinitis is the final stage of hypertrophic 
rhinitis. The patient becomes an object of disgust to 
others because of the stench he emits. 


The secretion does not always consist of crusts. 
It may be semi-fluid-mucus, or muco-purulent or pu- 
rulent in character. 


The condition may involve the nasophaiynx and 
the vault, these frequently being the seat of accumu- 
lations of dry scabs or semi-fluid pus. 

Case 5. Female, age 55, consulted me on September 10, 
1930, complaining of arthritis, gastro-intestlnal distress 
and hypertension. She had had a radical antrum opera- 
tion five years before, in an attempt to clear up a sinu! 
condition. Vaccine had been made from the antrum pus, 
injections of which had been made in her leg. Infection 
had followed these, with serious results. 


"When I examined this patient, the characteristic foul 
odor was easily distinguishable five feet away. She 
stated that this had been the case erver since the opera- 
tion. 


Bxamination of her nose revealed large amounts of 
mucus, pus and crusts, and a very foul odor. TransI - 
lumination of the antrum was attempted, but no Ugh 
came through. Cutaneous tests were made and a diet pre- 
scribed. By avoiding foods to which she had been shown 
to be allergic, .she obtained complete relief. Not only were 
the odor and the mucus, pus and crusts eliminated, u 
also the other symptoms, hypertension, gastro-lntestm 
distress and arthritis, were completely relieved. 

Case 6. Female, age 52, consulted me on 
This patient had largo amounts of nasal di.scharg6 - 
mucus, muco-pus and pus. Crusts were present and a ' ^ 
offensive odor. She had lost her sense of 
symptoms had persisted for thirty years. She 
suited a number of rhinologists, received many 
of treatment and gotten no beneficial results. 


-With this patient, as in the preceding case, 

.-ere completely relieved by the avoidance 
■hich she was allergic. Her only relapse occur 
iree months after she consulted me, when 
hocolate — one of her allergens — and sh^ed 
ischarge of. large amounts of thick, gelatlnou 
■ithln six hours. 
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Anosmia and Hvperosmia 

Essentially anosmia is due to the inhibition of func- 
tion, the destruction or the atrophy of the branches 
of the olfactory nerve or of the olfactory cells and 
their supporlinff epithelium on the surface of the 
mucosa. Strong odors can cause total anosmia. Pus 
or crusts in the olfactory region can inhiliit the sense 
of smell. The same can come about mechanically 
when the structures themselves are intact if the air 
currents arc shut oft by obstacles or the nasal fossae 
are much enlarged, as in atrophic rhinitis. For ex- 
ample, it may be possible to restore a sense of smell 
which has been absent for many years, by remoiTii of 
a polypoid enlargement of the turbinates. 

Hyperosmia 

In different individuals, there are normally consid- 
erable difTerence.s in the acuity of the sense of smell. 
For this reason, its intensification can only be consid- 
ered as pathological when it becomes an annoyance to 
the possessor. The condition may actually he one of 
increased irritability of the individual himself rather 
than one of extraordinary acutcne.ss of perception of 
odors, when those which cither do not disturb or 
arc even pleasing to others, become disagreeable to 
him. For c.xamplc, such persons may find the odors 
of certain flowers or drugs, or the smell of minute 
amounts of tobacco smoke intolerable, 

Tltesc patients arc not neurasthenic ; they are simply 
allergic to the substances which produce their individual 
hyperosmias. Related disorders, such as headache, 
vomiting, palpitation, faintness and asthma, which 
occur concurrently, arc also of allergenic origin. 

Pep.osmia 

This is a perversion of the sense of smell. It may 
be due to pathological changes within the structures 
of the nasal yiassages, or the nasopharyngeal and ac- 
cessory sinuses. In cases five and six, above, the 
patients had lost their sense of smell, due to such 
pathologic changes in the air passages. 

Case 7. Male, apfd 48. Thl.*! patient was sensitive to 
tobacco, tic could detect tlic odor of tobacco smoko when 
It was quite unapparent to others. 

Case 8. Male, aped CO. This patient’s allergry was to 
perfume. He could detect the smallest amounts of It at a 
considerable distance. 

Adenoids 

Hypertrophy of adenoid tissue, though commonly 
seen in children, m.ay appear in jicrsons of any age 
who are afflicted tvith allergies. Hypertrophy of these 
tissues in the nasopharynx — adenoid growths — are 
frequently iLSSociated with enlargement of the faucial 
tonsils. These hypertrophic conditions occur so fre- 
quently in certain families that there seems little doubt 
that an hereditary factor is present in many instances. 

In children affected with the nasopharyngeal 
changes, disturbed sleep and nightmares are frequent. 
Thc.se are due, not only to the actual difficulty in 


breathing and to the fact that the air is not properly 
warmed and moistened as it passes into the lungs, 
but also to allergenic reactions in the brain cells 
themselves. 

Nasopharyngitis 

In this condition, swelling of the tissues, together 
with redness of the mucous membrane, are prominent 
features. This redness may vary all the way from the 
deepest hue to a scarcely-perceptible change in tint. The 
changes may be local or may involve the whole pharyn- 
geal space; they may also involve the tonsillar faucial 
and pillars of faucial. There may be edema of the uvula; 
in some cases, the redness extends forward to in- 
clude the soft palate and the roof of the mouth. 
Frequently there is lymphoid hyperplasia covered with 
mucus or muco-pus. The congestion may also extend 
down the post-pharyngeal wall to the larynx, with 
considerable edema of the inter-arytenoid area. There 
will also often be marked redness of the epiglottis es- 
pecially along its margins. The post-pharyngeal region 
sometimes shows a glazed, reddened area; or it may 
appear as a marked hyperemia with lymphoid nodes 
or granulations over the surface. These hyperplasia 
may appear to be behind the posterior faucial pillars, 
looking like ridges, these extending from the naso- 
pharynx down as far as the epiglottis. Some of these 
granulations may appear as blunt masses projecting 
slightly from the surface. 

In this connection, it is essential to remember that 
the pharynx is unique in forming not only a portion 
of the upper air passages, but also of the digestive 
tract. This renders the mucous membrane of this 
area .susceptible to any influences or conditions which 
affect the digestive tract. Thus disorders of digestion 
or assimilation are very apt to be accompanied by 
pathological changes in the pharynx. In an earlier pa- 
per (6) I called attention to the fact that in such 
systemic allergenic disturbances as arthritis, gastro- 
intestinal disorders, dermatitis, headache, cardiac and 
vascular conditions, pathologic clianges are frequently 
found also in the nares, nasopharynx, larynx and 
pharynx, these changes being produced by pollens 
and other air-borne allergens, foods or bacteria, and 
increased by irritating serous secretions. Involvement 
of the eustachian tubes may produce symptoms within 
the ear, such as itching, fullness, tinnitis and even 
deafness. 

Angioneurotic Edema of the Larynx 

This is sometimes seen associated or alternating with 
attacks of urticaria. There may be simultaneous ap- 
pearance of lesions on other mucous surfaces in the 
upper air passages. Even death, "resulting from rapidly- 
progressing edema, has been reported. Tlie swelling 
may persist for several days or may disappear in a 
few hours. 

Case 9- Female, age 55, consulted me, April 10. 1934 
because of frequent attacks of swelling and obstruction 
In the throat, obstructed breathing, cyanosis, these at- 
tacks continuing in severe form from four to twenty- 
four hours. The first such attack had occurred six months 
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beforer. Difficulty in breathing bad been so servers that 
she had believed she would choke to death; with further 
increase in severity, her physician had referred her to 
me. 


Among other things, I found the patient had an abscessed 
tonsil. This was retnoved and a suitable allergen-free 
diet prescribed, With the elimination of foods to which 
she was sensitive, the patient's symptoms were completely 
relieved. 


Laryngitis 

Acute larynptis may occur as a result of inhaling 
various irritating substances, such as pollens in hay 
fever season. Bakers who inhale flour during work- 
ing hours frequently become sensitive to it. Many sub- 
stances can cause laryngitis in the allergic individual; 
drugs, chemicals, powders, animal emanations, to- 
bacco or its smoke, perfume, and many others. 

Case 11. Female, age 22, singer, consulted me on July 
15, 1932. One year after graduating from the Conservatory 
of Music, she found that when she attempted to give an 
exhibition as soloist at a concert, her voice tired so 
rapidly she was not able to complete the recital. I made 
cutaneous tests and prescribed an allergen-free diet, 
after adopting which she not only was able to com- 
plete her commissions but was said to have improved 
la voice as well. 


Cough 

Coughs of allergenic origin may be very slight or 
may be extremely severe with a loud ringing quality. 
The impulse may be sporadic or the attacks may be 
paroxysmal in character. At the beginning a cough 
is usually dr)% but when kept up for a time, hyper- 
emia of the bronchial mucous membranes gives rise 
to secretion. The irritation causing the cough is 
often referred by the patient to that part of the tra- 
chea located beneath the sternum. Paroxysms of 
coughing may be excited by changes in outside tem- 
perature. 

Such a cough is a reflex set up by irritation to the 
mucous membranes of the larynx, trachea or bron- 
chi. After secretions have become copious and liquid, 
the cough will not be so distressing but may be more 
frequent. 

Case 12. Female, age 50, consulted me May IS, 1923 
for a dry, ringing cough of six months duration. She 
had previously consulted four other physicians without 
benefit. I made cutaneous tests; by avoiding those foods 
to which she was sensitive, she was completely relieved 
within two weeks. 

Case 13. Female, age 12, was brought to me on July 
10, 1924, for petit mal attacks of six months’ duration. 
An allergen-free diet completely relieved the seizures. 

Four months later this patient developed a constant, 
sharp, ringing cough wHich the mother believed might be 
pertussis. On examination, I found that the entire left 
lung gave harsh, rough sounds. Further examination, 
elicited a tentative diagnosis of abscessed left second 
lower biscuspid tooth, which u'as confirmed by X-ray 
examination. Twenty-four hours after the offending tooth 
had been extracted, there was a fifty per cent reduction 
in the cough; in three days, it was completely relieved. 

Here we have an example of absorption of bacteria 


and bacterial toxins, directly affecting an entire lunv 
It i_s also interesting to note that even with so severe 
an infection, there was no recurrence of the enilen’ir 
seizures. • ^ 


case 14. Female,-.,age 22. telephone company emplor« 
came to me after having been referred by the compaav 
physician to a nose and throat specialist In the hope 
of determining the cause of a cough of three month’, 
duration. This specialist, unable to find anything defin 
ite, sent her on to the nose and throat department o' 
the Massachusetts General Ho.spital, where she wh 
used as a demonstration subject for a class of stuflenU 
still rvlthout eliciting a definite cause for the cough ’ 


It was at this point that she came to me. Upon eiamlna- 
tion, I found an Infected tonsil, which proved to be the 
cause of the cough. 


Case 15. Female, age 53, was referred to me by her 
family physician, for hypertension. She had had a systolic 
pressure of 190 for at least fifteen years. Her history ini 
eluded headaches, arthritis, and a cough which was ex- 
tremely severe in the morning and recurred frequently 
thoughout the day. She had had hypertension for twenty 
years that she knew of. accompanied by dizziness and 
tlnnitis in both ears. Her systolic pressure was 200. The 
family physician had advised that ^e have her uwila 
"clipped,” to relieve the cough. 


At the time of consultation, the patient was taking 
a vitamin preparation, which I requested stopped during 
the test period. Within forty-eight hours, the cough 
was much reduced. Following cutaneous tests and th* 
adoption of an allergen-free diet, the cough was com- 
pletely relieved, also the headaches, dizziness, tinnitus 
and arthritis. Two weeks after instituting the diet, her 
systolic pressure had fallen to 150. 

In cases 12, 14, and 15, examination of the lungs elicited 
no physical findings, while in case 13 the cough was 
associated with deflinte rough, harsh breathing sounds 
throughout an entire lung. In case 15, although there 
was some edema and elongation of the uvula, which might 
justly have been blamed for the cough, partial rebel 
was obtained simply bj’ the omission of the vitamin prep- 
aration which the patient had been taking followed hy 
complete relief as soon as allergenic foods were omitted. 

Cough is the most . noticeable symptom in bronchi- 
tis; it is never absent. In this condition, it may be 
slight, or again exteremely severe and of a loud, 
ringing character. The sequence already mentioneo, 
first dry, later productive, appears here also. These 
changes mav be either vasomotor or inflammator} 
in orign’ri, or a combination of both. 

Bronchitis 

Bronchitis is usuallj' described as a catarrhal con- 
dition of the bronchjal tubes; however, the 
might be said of any other form of inflammation. 
Frequently all layers of the bronchial wall are in- 
volved. It may occur in persons of any age. 

For clinical purposes, it is necessarj’ to distinguish 
between the acute and the chronic forms of 
dition. Into which classification a given case snou 
fall, depends as much upon the condition of the or ^ 
chial mucous membrane and upon the pah'ent s gen 
health as upon the duration of the disease or 
actions of the etiologic agent. The same cause, 
fore, may, in one instance excite an acute, a 
another, a chronic attack of bronchitis. 
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JIany pathogenic microorganisms are normally 
present at all times in the upper air passages, in the 
trachea and the larger bronchi. Before any of these 
therefore, can excite an inflammatory condition, it 
is necessary either that their activity be increased 
or that the resistance of the mucous membrane be 
diminished. In some cases, they acquire this greater 
virulence in some other part of the body, as 
for example, in case 15 above. Here a cough aftd 
rough breathing associated with an inflammatory con- 
dition in the lung, followed the development of an 
abscess in a tooth. When the original seat of in- 
fection was removed b}' the extraction of the tooth, 
the inflammation in the respiratory tract also quieted 
down. In case 14, we saw the same thing' happen 
following development of a tonsillar abscess. 

In the second case, that in which the natural re- 
sistance of the mucous membrape has been reduced, 
we find a variety of causitive factors. Such changes 
may range all the way from very slight to extremely 
marked. • 

Case 16. Male, aged So, consulted me on April 22, 1929, 
then said there was nothing wrong v.-ith him! In the 
course of a careful historj’-taking, I asked him if any 
mucus ever came up into his throat, to which he re- 
plied in the affirmative.. His systolic blood pressure was 
IICI, diastolic CO. I made cutaneous tests and prescribed 
a suitable diet. In two weeks he reported that he no 
longer had mucus coming up into his throat and that 
he was also relieved of a “full feeling” in the abdomen. 
He then said he had always had this “full, tight feeling" 
but believed it natural. At this time his systolic blood 
pressure was 120, diastolic 70. 

This case resembles case 11 in some respects. 
In that case, elimination of allergenic foods gave 
a singer greater endurance and strength of voice; 
in case 16, the small daily production of mucus was 
the noticeable symptom. In both cases, a mild form 
of bronchitis proved to be entirely of allergenic origin. 

Sometimes the causative inflammation may not be 
at the site to which soreness is referred by the patient. 
I myself, on one occasion, felt soreness in the larynx, 
but the laryngoscope revealed no inflammation. Forty- 
eight hours later bronchoscopic examination revealed 
marked conge.stion at the bifurcation of the bronchi. 

In those cases of cough where mucus is slight or 
absent, the amount of vasomotor disturbance is also 
slight. As greater sensitivity to allergenic foods or 
inhalants develops, greater hyperemia of the tracheal 
and bronchial mucosa, with increased vasoparesis and 
increased secretion of mucus will develop. With suitable 
conditions of temperature and humidity, conditions 
also favorable to the growth and increasing virulence 
of microorganisms throughout the respiratory tract, 
the absorption of bacterial toxins and debris adds to 
the toxic allergvA Tire severity of the results depends 
upon the allergic and bacterial sensitivity of the 
individual. Other factors which may aggravate the 
condition are cold, dampness, fatigue, loss of sleep, 
inhalation of irritating vapors, powders, pollens or 
tobacco, and many others. Chilling of the body sur- 


face, or portions thereof, by cold winds or an electric 
fan, contact with cold, damp air, standing on a ven,’ 
cold surface until the body is chilled, all these are 
examples of the combination of high humidity and 
draft or chilling which may make trouble. Perspir- 
ing freeH after exertion of itself may do no harm; 
the harm will come from allowing such perspiration 
to cool, leaving clammy skin and damp, cold clothing. 
These in turn produce contracture of the surface 
veins, followed b}’ dilatation or paresis of the respira- 
tory' vascular S 3 ’stem. Other bodih- s\'stcms can also 
lie affected bj' this sudden change from warm to 
cold-and-damp. 

Asthma 

In some asthmatics, the typical symptoms may be 
preceded b^- sneezing, vasomotor rhinitis or other up- 
per respiratory affections, such as have already' been 
outlined in this paper. Or they may occur only after 
the onset of the asthmatic attack. Or again, a marked 
yyatery nasal discharge maj' appear as the bronchitis 
and asthma begin to subside. 

Persons yvith asthma or other manifestations of 
respiratory' allergy-, also have a predisposition to 
other disease conditions. Or possibly' it yvould be 
more correct to say that the underlying condition 
yy-hich e.xcites the disease, yvhcther hereditary or 
acquired, is also the chiefly important cause of the 
asthma. 

Hereditary predisposition sometimes displays it- 
self as a direct transmission of allergic tendencj' 
from parent to child ; in other cases, the parent of an 
asthmatic child may not have asthma but may show 
evidence of some other form of allergenic disturbance. 
I have pointed out elsewhere, also, that many of these 
vasomotor respiratory disturbances may' be associated 
yvith gastrointestinal affections, dermatitis, arthritis or 
normal, subnormal or vascular hypertension ; the pa- 
tient may also be tired, yveak or e.xhausted. Asthmatic 
patients, in addition, are extremely sensitive to cold, 
dampness or sudden changes in temperature. 

Case 17. Male, age .six, was brought in consultation 
on May 4, 1945. He had had a.sthma for two years. His 
nose was "stuffy" most of the time with a thick, white 
na.sal discharge. He ran a temperature with the asth- 
matic attacks, of which he had had four in the preceding 
three months. The last had been two weeks previously. 
Between attacks, he coughed frequently and complained 
of headaches. At six months of age. he had had eczema. 
He sometimes complained of pain in the lower right quad- 
rant of the abdomen. He urinated very frequently and 
wet his bed. At night, ho perspired so profusely that 
pilloyv and pajamas had to be changed. 

Family historj' showed that the fafner and grandfather 
had had asthma, the maternal grandmother had arthritis, 
the paternal grandmother had asthma. With such an 
inheritance, is it any wonder that this child should have 
asthma and vasomotor rhinitis? 

Elimination of allergenic foods, identified by cutaneous 
te.sts, brought complete relief from .a.sthma, sneezing 
and nasal di.scharge, also stopped the frequency, bed-wetting 
and- excessive sweating. To date (May, 194S). there has 
been no recurrence. It is interesting to note that this 



13S 


The Amekicax Joukn'ae 

chill] had iirevloiiHly hcMi tcatcil hy another nllorKiFt 
tvllhoiil resultH. 

Case 18. AIulo, aw (ivc, brought for consultation Sep- 
tenilicr •), IfM". Ho had liad a.sthina for three yearH. At flr.st 
the attack.s had lasted throe or four day.s once ji month, 
these attacks helnir acoompanlod by fever. AVlth the ad- 
vent of cold wcatlter, the attack.s had Increased In fre- 
(lucncy to about one a week; In one of those', oxypen tva.s 
uscel. *‘Stufflnes.s" of the nose, and .severe.* couKhlnj; spells 
with imicuK coininf; into tlio throat, especially at nlKht, 
nl.so In the early inornltifr, had appeared in the last .«lj: 
month.s. He had had rheumatic fever one year previously. 

The last two weeks, ho had complained of pains In his 
loffs; when running- he ‘•lopped over slditvay.s.’* It was 
noted that ho did not have the amount of energy normal 
to children of his age. There wa.s extronie frequency of 
urination: the amount -w.as largo, .so that when urgency 
overtook him, he often could not reach the bathroom in 
time to avoid an .'iccldent. He wet his bed also: In ad- 
dition, per.splnulon at night was so profu.se that his 
nlghtclothe.s and pillows had to bo changed. 

Phy.slcal examination revealed a .sy.stollc heart murmur 
at the ape.x. There were many rales and harsh, rough 
breath sounds in the lungs. Abdominal distention, with 
gas, was marked. Both knees and ankles shoived evidence 
of arthritis. 

KllmJnatlon of allergenic foods brought about complete 
relief of all symptoms, asthma, cough, fever, .sweating, 
urgency and Incontinence, pains in legs and lack of 
energy. He wn.s then aide to run and play like other chil- 
dren his age. This patient, like that In ease IT. also had 
previously been te.stcd by another allergist, without obtain- 
ing relief. 

Case 19. Kcniale, age .lO. consulted me on September 
20. IDIO, for continuous asthma of 20 years’ duration. So 
severe wa.s 'her condition that she carried an Inhaler with 
her at all times, oven in going from one room to another 
In her own home. On entering my office, she had to 
make use of It before .she could speak to mo. A diet b.'i.sed 
on the re.sults of cutancou.s tests relieved her condition com- 
pletely, a.s evidenced when she returned for check-up on 
October T. She remained In good licalth for sl.x months; 
then, being one who preferred good eating to good health, 
apparently, she had a severe rocuiTence of the a.sthma. 
together with continuous and marked pastro-lnte.stInaI 
distress as well. 

Case 20. Female, aged 53, consulted me on Septemher 
10, 192S. complaining of asthma of .13 years' dunitlon. 
There were frequent lncrcase.s in the .severity of the at- 
tack.s-. Simple diet.ar.v re.striction.s, following cutaneous 
test.s, brought fifty per cent improvement In two weeks’ 
time, with complete relief In four week.s. The p.atlent also 
seemed much .stronger. 

The patients cited in both of the preceding two 
cases, like several others in this scries, had pre- 
viously consulted other allergists without obtaining 
ant’ relief. 

Case 21. Female, age 10, was brought to me by her 
mother on September 10, 1928. who stated frankly that 
she did not expect me to be able to do anything for her 
daughter’s asthma, as many other phy.sicians had al- 
ready tried and failed. The attacks had recurred for the 
past six years, often with such severity that the patient was 
forced to remain in bed for six months at a time. At these 
times her breathing was so labored that .she could be 
"heard all over the house. At one time, the administration 
of. adrenalin bad nearly killed her. 

I prescribed a diet following cutaneous tests. One week 
later, the mother -telephoned to say that the patient 
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»iin jn i,en again. 


.. ' had hegua to {,**, 

he plesi-rlbed reglnK*. s!„.- had compl.ilned all dny otZ" 
Ing chilly. The next day Hie began having slight -nv-’ 
the motlier, e.xpei tlng another of h-er severe atuckv 
the family j,h.v/-lcian, wim commented on her ch-“^- 
ceiidltlon and preserihed some medielne. The mZ, 
commented to me that the pre.vent attack v-as ' 
and much lighter than the prtvlou.s ones, i nrZZZ' 
niedlelii'* stojiped and instructed th.at she rctiorv to ~-- 
In forty. eight hours. AVhcri the report came la. It ehox- 
complete recoverj- both from the immediate syrn^r,-" 
Att/1 froin iho ri.sthrna, * 


Here we have a ca.se where the patient had takos i. 
cold within twenty-four hours of starting her .alkr-tr- 
free diet and before all of her allergens had been elimiri.H 
from liep .sy.stem, llil-K had brought on the asthma attack. 
That she persi.sted in her treatment .accounts for tc 
mildness of the attack .and her prompt recover}-. 

Tills patient also proved to be .sensitive to a nu.ailer 
of pollens prevalent between April and October. 
u'as for thOHc jiIfo. This demonsirat^s 

the valiio of eliminating .allergenic foods .and girios pofe: 
injections simultaneously. 

Case 22. Female, age 19, consulted me on Maj- i, lUi, 
for u.sihma of seven years’ duration. The week prior M 
this consultation, she had had so severe an attack thit- 
her mother stated — she had "gone black.” The family 
physician, being nl a los.s for further tre.atment hii 
sent her to me. The patient appeared weak, eihaur.ei 
without interest In lo-r surroundlng.s. Just two weeit 
on an allergen-free diet found her cured of her a-sthiai 
.and with energy enough to take a normal Intere.'t in life. 

Case 23. Male, .age 22. a native of Xcw Brunswick, Canidi 
consulted me on March 10, 1923, for ,a.«thma. This patleri 
Was attending school In Boston. The previous Christo-', 
while on vacation at home, he had been taken In the 
night with a.sthm.a so severe a.« to keep him in bed until 
the day before he ajipcared at my ofTlcc. On the trail 
coming down, he had found his asthm.a growing less se- 
vere. When I lirst .saw him. he wn.s pale, emaciated and 
looked exhausted: he gave .a f.alr picture of being in the 
last stages of tuberculosis. Cutaneous te.st.s revealed cc.riain 
food.s to which he iva-s allergic: also lior.so "d.ander” sho-xef 
up as .an allergen. Questioning him, I found that there wat 
a horse stable an eighth mile from his home on the sawa 
side of the hou.so ns his bedroom. Although the weato 
h.ad been extremely cold, so that no windows had bei- 
open on that side, the sudden onset of the .asthma e- 
tbo very niglit of Ids return home, -sugge.stcd that the ec 
cupants of the stable had provided the final exciting factot 
In .a patient who was already allergic to some foods. It sc-rno 
od that the combination of those food.s, with the 
of the horse ’’d.ander” was wh.at had kept him In 
■so long. My conclusion was further borne out by 
dence of his Improvement as -soon as he left home. 
vised him not to go home again, but to return to 
which he did. In two weeks, he was free not only ot ^ 
asthma but of Its attendant cough as well. He con 
so thereafter. For .a number of years, each fall I 
messages from returning hunting parties, who said ® ^ 
lad’s jiarents wanted me to know how well he a 
malncd to that time. 

Case 24. {Allergy as a factor in unresolved 
Afale, age 52, originally consulted me on May S, J -• 
at intervals of nine, three and two years therea ’ 
cough, asthma and eczema, all of which were con 
relieved by the elimination of allergenic foods. 

The present consultation was on February 
previous December, this patient had had a (bis 

monia and had been under an o.xygen iLfios 

lllne.ss his cough and asthma had recurred, t- 
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showed dullness in the lower left lobe of the lung with 
no air entering this consolidated area. Cutaneous teat.s were 
again made and a suitable diet prescribed. One week later, 
the patient reported that lie had begun to cough up a dark 
greyish .substance, round in form and two or three inches 
long. "They looked like worms." After five days of this 
both cough , and asthma were .seventy-five per cent re- 
lieved. 

On March 2, I examined this patient again. At this time 
all dullness of the lobe had completely disappeared, also 
the asthma, cough and sputum. 

Case 25. Female, age r>7. was referred by the patient 
cited in the previous case on June 23, 1943. Her complaints 
were of cough, sneezing, watery nasal discharge, "raising" 
yellow or greenish sputum which also varied in con- 
sistency, a "raw feeling" beneath the sternum, fi-equent 
and severe headache which might be either dull or sharp, 
a feeling a.s of "steam letting off" in both ears, fi.s.sures in 
the nares, sore eyes "like something was in them all the 
time." itching of the face which was aggravated by hot 
water, washing or friction, frequent colds and sore throat 
during the preceding winter, pains in chest, .shoulders, 
lumbar region, knees and ankles which were worse in 
damp or cold weather, excessive perspiration most of the 
time, especially when walking, and finally "very tired in 
the moning." She had had a cough for the past twenty 
year.s, which recurred in spells every five or ten minutes 
throughout the day. She had had pneumonia the pre- 
ceeding April, which was followed by an Increase in the 
severity of all her other .symptom.s. 

Physical examination .showed dullness over the lower 
left lobe of the lung, with no air entering the area. Cu- 
taneous test.s were made and a diet proscribed. On July 
10, she reported that the cough had lessened after one 
week on the diet. On July 17, the sputum had changed 
from green to a light yellow and she reported that much 
more mucus wa.s raised without much coughing. Over the 
lower left lobe, harsh, rough breath sounds were audible. 

On August II, a letter from tills patient stated that, as 
a result of the diet, there was a definite improvement in 
her condition, that she now coughed very little with only a 
-slight amount of tliin mucus. In October, she reported 
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that the cough and mucus had disappeared and that she 
was feeling -well. 

In this patient also we have a picture of a long list 
of allergenic disturbances extending over a protracted 
period of time, and recently complicated and aggravated 
by- an unre.solved pneumonia. All of the older symptoms 
W'ere abated and the pmeumonlc condition cleared up 
simply by eliminating from her diet those foods to which 
she was sensitive. 

Conclusions 

1. -Allergy' may occur in any or all areas of the res- 
piratory tract from the nares to and including the 
lungs. 

2. Such allergic disturbances may occur in patients 
of any age. 

3. Individual areas in the respirator}' tract may be 
affected by allergenic disurbances at the same time 
that other systems of the body are similarly affected. 

4. Pharyngeal and nasopharyngeal conditions are es- 
pecially likely so to occur. 

5. There is evidence that hereditary predisposition 
plays a definite part in such disturbances. 

6. Such hereditary predisposition does not necessarily 
appear as familial occurrence of the same condition; 
merely the tendency to some .^^ort of allergenic dis- 
turbance seems to be what is inheritable. 

7. In some allergy patients, adrenalin may cause 

serious illness. ' 

8. Elimination of irritating inhalants and of allergenic 
foods from the diet, together with removal of any 
foci of infection, will relieve the symptoms of 
suffering from respiratory allergies. 
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'T'he literature is replete with clinical oh.serra- 
tions suggesting that tiie small bowel is intimately 
involved in the production o£ s\Tnptoms caused by 
the ingestion of certain foods in food-hyiicr.sensitivc 
persons. 

However, there aiipear to be few records ( 1, 2, 3, 
4) of controlled, systematic study of small intestinal 
behavior in groigis of patients hyjier.scnsitive to cer- 
tain foods. For this reason, we have attempted by 
the following study: (a) to determine if .specific 
hypersensitivity to foods results in any consistent roent- 
genographic changes in the small intestine; (b) to 
determine if similar changes occur in persons not 
manifesting food hypersensitivity and (c) to dcHse 
a rocntgenographic procedure to study the behavior 
of the food-hyper.sensitivc intestine. 

Historical 

The earliest inferences that certain foods may 
cause disturbances in otherwise normal persons arc 
found in pre-biblical and biblical literature. Hippo- 
crates (5) stated unequivocally, “Do not give milk 
to people with headaches.” Lucretius (6) (First Ccii- 
tur}-^ B. C.) is credited with coining the phrase “One 
man’s meat is another man’s poison.” Galen (7) (130- 
200 A. D.) was aware of such a thing as sensitivity 
to goat’s milk. The Babylonian Talmud (8) (Second 
Century) gives precise instructions as to how to com- 
bat intestinal hyper-sensitivity to eggs by using an 
appropriate egg albumin preparation. 

Spigelius and Riolan (9) (1645) reported an au- 
topsy performed immediately after the death of a man 
following the ingestion of a heavy meal. The important 
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finding was ma.ssivc spastic contraction of the small 
and large bowel. Willis (10) (1685) reported asth- 
matic paro-Kysms after the ingestion of certain fooi. 
Howship (II) (1830) dcscrilicd colonic spasms in 
patients manifesting food sensitivity. 

The earliest description of roentgcnographically dem- 
onstrated changes in the gastro-intestinal pattern was 
reported by Holzknecht (12) who, in 1906, observed 
antral .sjiasm. h^-pcrperistalsis and gastric retention 
after the administration of certain foods mixed vath 
bismuth and water. 

0.slcr (13) (1914), Crispin (14) (1915) and 
Christian (15) (1917) all described acute visceral 
manifc.stations due to food sensitivity and suggested 
angioneurotic edema as the jiossible cause. This as- 
sumption was based on the finding of .abnormalities 
in the rocntgenographic examination of the gastro-in- 
tcstin.al tract of their patients and on laparotomy 
findings of Mayo (16), Riggs (17) and Jlorris (18) 
who observed edema of tbc stomach, ileum and colon 
without organic lesions demonstrable by gross or 
histologic inethocis. 

'Wiedemann (19) (1921) and E. Urbach (20) 
(1923) described in detail rocntgenographic change^ 
in tbc motility and pattern of the stomach in food-sen- 
sitive patients. Their main findings consisted of: (1) 
tonic spasm of the antrum with almost complete ob- 
struction; (2) hyperinotility of the body and fitndii:, 
(3) gastric retention and (4) hypersecretion. 

Eyerinann (21) and Vaughan (22) noted hyj^f 
tonicity of the transverse and descending colon 'vhw 
the specific food was mi.xed with the barium in food 
sensitive patients. 

Serio (3) studied the effects of food in 
and non-sensitive patients and found spasm of t e 
stomach and intestine, hypomotility of the stomach an^^ 
antiperistalsis in sensitive patients, while the 
showed no abnormalities of pattern or motility, 

(23) and Andresen (24) demonstrated spasm, ') 
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per-motility, coarsening of mucosal folds, rapid and 
reverse peristalsis occurring in the small intestine re- 
sulting from food hypersensitivity. Fries and as- 
sociates (4) studied the radiographic changes in the 
gastro-intestinal tract of tliirty food-sensitive children. 
Tliey reported gastric retention, increased or decreased 
gastric motility, occasional small intestinal hypermo- 
lility.. some segmentation and scattering of the barium 
in the small intestine and .spasm or dilatation of the 
colon. Golden (25) felt that the changes in the small 
bowel which he found in a patient sensitive to milk 
were Comparable to the tj'pical abnormalities occurring 
in certain “deficienc}’ states.” Wing and Smith ( 1 ) 
studied the small bowel pattern in nine cases of sus- 
pected food hypersensitivity but were able to demon- 
strate significant changes onl}' in three. Their experi- 
mental studies of the small bowel of parenterally sen- 
sitized guinea pigs gave negative results. Several re- 
ports (26) have been made of isolated cases of food 
sensitivit}' with various roentgenographic abnormalities 
of the pattern and motilit)’ of the small intestine. 

Methods and Material 

From the material scattered throughout the litera- 
ture, it appears that abnormalities of the small bowel 
may be associated with food sensitivity. There is, 
however, a wide divergence in the description of the 
changes. Since the abnormalities cited are not specific 
for food sensitivit}’ but also occur in deficiency dis- 
eases (27), hypoproteinemia (28), nephrosis (28b), 
diabetes insipidus. (28b), acute gastro-enteritis (28, 29) 
and hyperthyroidism (30), it was felt necessary to 
study the problem under carefully controlled con- 
ditions. 

Three groups of patients were investigated : 

Group A consisted of 12 patients with a history 
and clinical symptoms of food hypersensitirity of 
the gastro-intestinal tract. 

Group B comprised eight non-allergic persons. This 
group was studied to determine if the foods tested 
in group A could produce small bowel abnormalities 
in non-sensitive persons. 

Group C contained five patients with cutaneous or 
asthmatic manifestations of food hypersensitivity but 
without clinical evidence of gastro-intestinal disturb- 
ances. These patients were investigated to study the 
occurrence of abnormalities of the small bowel in sub- 
jects who react allergically in tissues other than those 
of the gastro-intestinal tract. 

Identical procedures were used in all three groups. 
A study of the small bowel with barium sulfate and 
water was performed and followed four to five days 
later by an identical roentgen series using barium, 
water and the suspected allergen. This afforded op- 
portunity for comparison of the pattern and motility 
of the small bowel in the presence and in the absence 
of the suspected allergen. Of all the studies reported, 
only those of Wing and .Smith (1) (nine adults), 
Golden (2) ("several” adults), Fries and associates 


(4) (30 children) and Cooke (26c) (one adult) were 
made in this manner. 

Technic 

.All patients were instructed to eliminate com- 
pletely the food to be tested from their diet for 
at least five days before receiving the preparation of 
barium and water. Ko food or liquid was permitted 
after midnight before the day of the study and 
f)reakfast was omitted. On the morning of the examina- 
tion, the patient was given 240 cc. of the opaque mix- 
ture, consisting of 120 cc. of chemically pure barium 
sulfate (Mallinckrodt-USP XII) in an equal amount 
of tap water. Roentgenograms of the abdomen were 
taken after 1, 2, 3, and 6 hours, with the patient in 
the supine position, using par-speed double intensify- 
ing screen, Potter-Bucky diaphragm and a rotating 
anode tube. The stomach and duodenum were not 
studied fluoroscopically as all patients had had previous 
studies of the upper gastro-intestinal tract without 
showing abnormalities. 

Five or more days later, the examination was re- 
peated under identical circumstances, except that the 
food to be studied was added to the opaque medium. 
This was done either by suspending 120 cc. of the 
barium sulfate in an equal quantity of the liquid food 
or by adding 60 Gms. of the finely ground solid food 
and sufficient water to make a total of 240 cc. As 
far as possible, patients were kept unaware of the 
admixture of food to the contrast medium. No food 
or liquid was given during cither study. 

In each case, the roentgenograms of both the 
barium-water and barium-allergen studies were com- 
pared simultaneously, using an 8-section view box, 
in order to evaluate readily the comparative changes 
between the two series. 

Results 

Before the roentgen findings can be discussed, cer- 
tain terms used in the description of the abnormalities 
must be defined : 

1. Narrowing: Multiple areas of varying length 
of narrowing (below 1.5 cm.) in the caliber of the 
small bowel. 

2. Segmentation: Loss of continuity of the barium 
column due to breaking up into small boluses, sep- 
arated by areas of narrowing. 

3. Scattering: Quantities of barium of varying size 
retained in the ileum after the tail of the barium 
column has passed. 

4. Transit Time: Time after swallowing required 
for the barium to reach the cecum. 

Group A. (Twelve patients with gastro-intestinal 
food hypersensitivity). The mucosal pattern of the 
stomach was normal in all of the barium-water ex- 
aminations but the folds appeared wide and edema- 
tous in two of the barium-allergen series (cases 1 and 
6). In the barium-water studies, none of the opaque 
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nicdiimi readied tlie cecum in one hour, while it did 
so in six instances witli the barium-allergen mixture 
(cases 1, 2. 3. 6 and 10). (Some of tlic cases bad 
more than one allergenic .study when sensitivity to 
more than one allergen was sus]>ccted). In all studie.<, 
the pattern of the upiier jiarl of the small bowel was 
normal. 

The most striking cbange.s in this group were in 
the lower half of the small bowel, Xtimerous areas of 
narrowing were noted in all of the barium -allergen 
studies. Segmentation occurred in all but one (case 
3). Scattering was present in all but two of the barium- 
allergen examinations (cases 2 and 9 1 . None of these 
abnormalities were seen in the corresponding barium- 
water .serie.s. 

The emptying time of the stomach, using barium 
and water, ranged from one to six hours, with the 
stomadi empty at si.v hours in all the examinations. 
There wa.s retention after six hours in four of 
the barium-allergen scries (cases 1, 5, 10 and II). 

None of the patients were discomforted by the 
barium-watcT studies, while all but one (case 6) com- 
plained of severe distress during or shortly after re- 
ceiving the barium-allergen mixture. The symptoms 
varied from epigastric distress and nausea to severe 
abdominal pain and diarrhea, which were the dupli- 
cation of the clinical complaints of the patients. One 
patient (case 3), in addition to -harang gastro-intest- 
inal manifestations, had an asthmatic attack. 

One patient (case 12) had certain additional studies 
performed. A second barium-water study was made 
five days after the abnormal barium -allergen (milk) 
series and was nonnal again. This patient was also 
tested by using a food (egg) to which he was not 
clinically hypersensitive. This study was normal, mak- 
ing it appear that the described changes in the small 
bowel do not occur when a food sensitive patient 
ingests food to which he, is not specifically h 3 'pcrsensi- 
tive. 

The information gathered from the study of group 
A is listed in Table I. 

The following two histories are representative of 
group A. 

Case 1. I. H., a 35-year-oia white woman was admitted 
to the Medical Ward on 7 -May. 1947 complalninsr of nausea, 
vomiting and headache following the ingestion of certain 


foods. Slie had been extremely sen.-iltlve to egg and port 
since enrii' childhood. As loit" tw she can remember, h>.' 
symiitorii.H began wltli unen.slncss one to two hours afterthe 
ingestion of tlic offending food with pain, n.ausea and 
vomiting following and becoming more severe 12 to 
30 boiir.s later. On admission, the patient had been vomit- 
ing almost constantly for two wcehs and had lost S.l 
Kg. (20 lbs. during this lime. 

Her motluT suffered from migraine, aggravated by 
infU; and the patient bad cyllc vomiting and diarrhea in 
clilldliood, aggravated Iw egg and pork. There were oc- 
c.nslonal mlgralnc-llkt' lie.adaehes since the nienarche a. 
age 17. nnd frequent aphthae, coating of the tongue and 
llatiiicncf. 

At the time of admission, the patient was a falrlr 
well-developed nnd yvell-nourlshed but severely dehydrated 
while woman without other nhnormal findings on physical 
e.vamlnailon e.voept for sllg’hl generalized alidomlnal icnder- 
iies.s. .Skin tc.«ls for egg and pork were neg.ative. 

Small Bowel Studies; The tarium-watcr study showed 
nothing abnormal. In the barium-egg' test, the mucoM 
of the slom.acli w.as edematous nnd showed widening of 
the rugal folds. At one hour, the head of the barium 
rohtmn wa.s in the ,»lgmold colon and at .skv hour.s, in lit- 
rectum. Tile pattern of tlie upiier small bowel was norma! 
but there w.as narrowing, .segmentation and scaUttln? 
of the barium in the ileum. The stomach Twas empty at 
the end of three liours. The transit time was two hours. 
In the barium-pork tc.st, the mucosal pattern of the stomach 
was normal. At one hour, the head of the barium column 
wns In the cecum; at six hours, in the aseending colon. 
The upper .smitll bowel pattern was normal hut there 
narrowing, segmentati'on and scattering of the' barium 
in tlie ileum. There wa.s ga.strlc retention at the end of 
.six hour.s. The transit time wa.s one hour. During both 
tile barlum-cgg and barlum-i>ork studieni, the padco. 
devcioiicd severe abdominal eraml>.s. 

The roentgenograpliic findings are shown in Fig. 1 
and tabulated in Table I. 

Case 2. T. K., a 42-ycar old white male, machine operator, 
wjis admitted to the Medical Out-Patient Department on 1^ 
March, 1947. complaining of abdominal distress for on 
ycar.s. Soon after the onset of IVorld "War II, ■n-hlle un e 
tile pliyslc.al and mental stress of war work, the pa ^ 
noticed tlie onset of vomiting sliortly after his v?a 
breakfast whicli consisted of bacon and eggs. He s 
ai.ocoverod tliat the vomiting could be prevented dF 
elimination of the eggs. However, a sense of 
fullness, abdominal distre.vs, distention and loose 
were present almost constantly, even after the elimi" ^ 
of the eggs. The ingestion of milk appe.area^ to me 
these symptoms. The patient had lost 6.S Kg. ( 'e 
in one year. 

There was no family history of .allergic diseases. TM 
patient was strongly sen.sitive to rhus ™ I'oped. 

dietary habits were average. He was a wen-ae 










(Case 1), Roentgenograms taken at 1, 2 and 6 hours of a patient with ga stro-intestinal hypersensitivity to egg 

and pork. 

Row A. — Barium-water study showing no abnormalities. 

■ B'arium-water-egg study showing hypermotility with narrowing segmentation and scattering in the ileum. 
Barium-water-pork study showing hypermotility, narrowing, segmentation and scattering in the ileum and 6 hour 

gastric retention. 






and egg 


Row A. — Barium-water study showing no abnormalities. , , 

Row B. — Barium-water-milk study showing hypermotility with narrowing and segmentation in the ileun 
Row C. Barium-water-egg study showing hypermotility with narrowing, segmentation and scattering in the 




Gastko-Intestixal Food Hypersensitivity 


145 


A. J. I). D. 
April. 1 !M;i 



J3CC 13 

C«r.c 14 

Cate 15 

C^et 

CiCC 17 

Cite le 

Case. 19 

Caae 20 




hbea-atCiS 

ArtarlXlo 

In. uir-M 
HciRlR. 


HerRlL. 


I:.: Uir.al 
Kerr.la 

aU:-) 

-btfT 

t:!j 


mix 



-ater 

Tec • 


fcri 

.-attr 

r-srl: 

iaier 

Z-.ZT. 

rater 

Ctrn 

la'.terr. 
ci j'.zcftczi 

** 

1 



r 

r 

r 




.7 

- 

: 

- 

7 

7 

hetJ 01 

a*, 1 Hr. 

Sr" 





ileaa 




nc-a 

iVi"' 

Ilr-a. 


Ztriz. 

ile'jR 

Jeju- 

l;'er u. all 
ittel Ti’.'.err. 

r 

- 





** 

r 



7 

7 

7 

7 

n 

7 

ic»er 

::arri»ir.£ 

- 

- 

- 

_ 

- 


/ 

/ 

- 


- 

- 


/ 

- 

- 

. 


“ 

- 

- 

- 

■J 

- 

- 

- 

- 

- 

- 

- 


- 

- 


' 

“ 

- 

- 


1 




- 

' 

- 

- 

- 

- 

• 

Tit? 



J 

- 

- 


- 

3 


- 

i. 

2 

1 

1 


14 

cf (iri.) 

3, 

: 

: 

3 

3 

3 


3/ 

3 

1/ 

I 

2 


3 

z 

3 

c: 

c:2i^r. at G Hre. 



Arc. 

CoJst 

Act. 


CfC-- 


C-.-ur 


Afc t * 


. 

Act. 

r.lor. 

Alt, 


•rare. 

























■ 



" 









S . ^ m 5r;£!:.-. - . *.crr.-. 


Use magnifying glass if necessary 


v.ell-nourisiieil .Tfiult in nn iinninli.'iU- difstre.'-s. Piiyslcal 
cxamina-tion Kho\v*-fl no atmormnlitior. Tliero was no al)- 
domina! lc.ndf>rne.vK. !SkIn UstK iov niill: and o;.'/,' worn 
nepailvo. 

Small Bowel Studies: Tlio Ijariuin-w.ator study was 
nonn!i!. In tlio barluin-inilk llie niiicosal pattern 

of the Htoinaf'!’, svas nonnal. At one Iiour, tlif liead of the 
b.ariun) oolunin v.-as in tlio jejunum: .at .sl.v Iiour.“. In tiie 
traiiKvoiT.ft colon. Tlio upper small liowol jniUorn was, 
normal. Ttioro iv.is nnrrowlnu' .and .•■'o^nnontatlon of the 
barium in Uk- ilouni. The stoinacli was empty at the end 
of three hours. The transit time was: two hours'. In the 
l)arlum-w.tu study. th» nuicrisal iiattern of the stomach was 
norin.al. At one hour, the head of the barium column was 
in the aseendinff colon: at six hour.s, in the descending 
colon. The tiiiiier small bowed pattiwn was norm.al but 
there was • narrowlntr, seyinentation and scatteriim of 
the barium in the ileum. The stomach w.as empty at the 
end of three hours. The transit wa.s one hour. During 
botli the barium-milk and barlum-e.ajj examlnatlon.s, 
the patient had nausea and cidsastrlc distress. 

The roentprenoirraiihlc findings are shown in FIk. 2 
and tabulated in Tabie I, 

Group B. f Eight jjatients not rn.inifc.sting footl hy- 
jicrsensitivitv). The effects of milk, egg, pork and 
corn on this group were determined by using tv.-o 
persons for tlie study of each food. In all patients in 
thi.s grou]), the mucosal jiattern of the stomach was 
normal in both the barium-water and barium- food 
studie.s. In one patient (case 19), the barium reached 
the cecum in one hour but this occurred in both 
e.xaminations and was not considered significant. The 
upper small bowel pattern was normal in all studies. 
The pattern in the lower portion of the small bowel 
showed narrowing of the lumen in two cases (cases 
10 and 19) but this was present both with and with- 
out the food. There was no evidence of segmentation 
in any of the studies. Scattering occurred in cases 
13 and 10 in the barium-water study only. The transit 
time varied from one to six hours, and, in all but 
case 17, the transit times with and without the allergen 
paralleled each other. The emptying time of the 
stomach was two to three hours, c-xcept in two cases 
(cases 10 and 17) where a small three hour re.sidue 


had disappeared at six hours. None of the eight 
jKitients bad any untoward symptoms during these 
studies. 

The information gathered from the .study of group 
B is listed in Table II. 

The roentgenographic findings of a representative 
case of this group (case 15) arc shown in Fig. 3 and 
summarir.ed in Table 11. This patient had chronic 
rhcumatoifl arthritis and wa.s hospitalized for roent- 
gen therajn’ to the lumbo-sacral area. It will be seen 
that the barium-water and barium-food (egg) series 
were similar. 

Croup C. (Five food hypersensitive patients with- 
out gastrointestinal disturbances). One patient in 
this group (case 21 j suffered from bronchial asthma, 
induced by the ingestion of milk; a second (case 22) 
from angioneurotic edema, induced by eating peas; 
the remaining three had neurodermatitis, which was 
aggrav.'ited in two ( cases 23 anti 25 ) by chocolate and 
in the other ( case 24 ) by milk. 

Xo unusual changes were seen in the mucosal pat- 
tern of the stomach and upper small bowel in any 
case with either barium-water or the barium-allergen 
mi.xturc. The pattern in the lower part of the small 
bowel showed no segmentation or scattering in any 
study. In one instance (case 24) narrowing was 
present after the barium-water study but absent when 
the allergen was added. In case 22, narrowing oc- 
curred in both studies. The transit time varied from 
one to three hours, except in case 25 where it was 
six hours with barium-water and three hours with 
barium-allergen. Emptying time of the stomach 
varied from two to six hours. There was no exacer- 
bation of the symptoms of any of the patients during 
or after the barium-water studies but allergic manifes- 
tations developed or increased in all cases within 
24 to 36 hours after the ingestion of the allergen. 

The information gathered from the study of group 
C is listed in Table III. 




t \ * * S 


(Case 14). Roentgenograms taken at 1, 2 and 6 hours of a non-sensftive person, using egg in the contrast mcdio”’* 
Row A, — Barium-water study showing no abnormaJities. 

Row B. * — Barium-water-cgg study showing no abnormalities. 

The following history is representative of group C. 

-- -■]■■■ — - — — Case 21. M. R., a 52-year-olcl white woman was ad- 

«?:?;: — mitted to the Medical Ward on 29 July, 194 1 wlWi t" 

g>r=»xm. complaint of bronchial asthma for 32 years. 

.) iiter mu ict.r ziii '.nrx csoci^t. ■■ , 

^ ~ ~ ^ r“ ~7*^ — ;; ' After the birth of her child, in 1914, and a subseau^^^ 

severe upper respiratory tract Infection, she develop? 

seasonal bronchial asthma, present from April to 

' » r r r t t I s » r tember. Skin tests with house dust and certain poHe^ 

~ were strongly positive. The asthmatic attacks w'ere ne'e| 

- ! ^ ^ Z L__I - ~ - severe until two j’ears before admission, when the patien^ 

= ; ; r T'-'-:; — ^ : — — ^ — became ffreatly disturbed by family difCicuUies, Sint- 

T'rT.j ~ 2 2“ -“2 2 s 1 \ s 3 — then, any ncr^'ous upset ha.s provoked asthmatic 

To 3 2 TT 2 Z 2 3 toms. For the past 10 years she has noted that 

ft irrr :T^ j^rr -TTr . — xtt: '- nr . — iTnr. i ^ T ^.r -»nr~ amounts of milk and moderate quantities of 2 

r». CDl« t^ur, Colo?: Colon Colon Colsn 2-lcn color C'S-a Cole* . TonflPn' 

pork elicited immediate asthmatic seizures. The ^ 

« I . o,; I,- had exudative dermatitis in chiidhood; two aunts ® 

:?«. ‘Is - lit ■ ||5 ” - iln a.sthma and migraine. 

iJS SSS s*s szs 

-■* S2S s*2 SuS tn 

■ , , J 1 J — -li- — 1 — * 1^^- -1 V -1 She was a well -developed and well- nourished 

immediate distress. The only important abnormal ^ 
*iu iTor'=^» were bilateral emphysema and many 

rales in both lunss. Skin tesU for milk, opp and P^* 

• Use magnifying glass if necessary were nes^tive. 
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Pig. 4. — (Case 21), Roentgenograms taken at 1, 2 and 6 hour: of a patient hypersensitive to egg without gastro-intestinal 

manifestations. 

Row A. — Barium-water study showing no abnormalities. 

Row B, — Barium-watcr-egg study showing no abnormalities. 


Small bowel Studies: The harlum-w.iter test was normal. 
In the barium-milk study, the mucosal pattern of the 
Klornach was normal. At one hour, the head of the barium 
column was In the cecum; at six hours, in the trans- 
verse colon. The upper small bowel pattern was normal. 
There were no chantjes In the Ileum. The stomach was 
empty .at the end of three hours. The transit time ivas two 
hours. 

The roentsenosraphlc findings are shown in Fi:j. 4 and 
tabulated in Table 111. 

Dkscu.ssion 

That hypcrsen.sitivity to food exists and gives rise 
to various allergic disturbances is a well established 
fact, borne out particularly by the rapid relief of 
symptoms after the complete withdrawal of the of- 
fending food (31). The underlying mechanism of 
sensitization and of the resulting symptoms is un- 
known. 

According to Ratner and co-workers (32), the 


mode of sensitization varies in childhood and adult 
life. They po.stulate that sensitization to food may 
(Kcur in infants: (1) through the placenta by pass- 
age of undigested or unchanged protein from the 
maternal to the fetal circulation; ( 2 ) through the 
mother's milk ; ( 3 ) by raw cow’s milk in the neo-natal 
period, and (4) after acute diseases of the gastro- 
intestinal tract. They feel that over-feeding, “fad” 
diets and acute febrile and gastro-intestinal diseases 
may predispose adults to sensitization to food. 

Walzer and associates (33), in careful and re- 
peated passive transfer experiments, came to the con- 
clusion that significant amounts of foreign, undi- 
gested, unchanged protein are absorbed from the 
gastro-intestinal tract of normal children and adults. 
Gutzeit (34) showed that the normal absorption, is 
greatly accelerated and increased in the presence of 
gastro-enteritis or overfeeding with the protein. Het- 
twer and Kriz (35) found a great increase in absorp- 
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■tion of protein from the intestinal tract if the intra-lum- 
inal pressure was raised. 

Agreeing with E. Urbach (36), it may he assumed 
that, as a general rule, sensitization to food takes 
place by the penetration of abnormal amounts of 
undipsted or inadequately digested protein through 
the intestinal mucosa, especially if it is damaged by- 
inflammation, erosion or loss of mucus, or by the 
presence of parasites, the metabolites of which cause 
chronic inflammation. Allergens may be the food- 
stuff’s themselves or the products of their incomplete 
breakdown to which they' are reduced during digestion 
or by the intestinal bacterial flora, or they- may, be the 
products of the bacteria themselves. 

In gastro-intestinal food hypersensitivity, the train of 
symptoms following the ingestion of the allergen may 
be elicited by two routes: (a) it may follow direct 
contact of the allergen with the mucosa or (b) the 
reaction may occur after absorption of the protein 
into the circulation (37). It is likely- that both path- 
way's are important in the production of roent- 
genographic changes. A suggestion for a possible mech- 
anism will be presented later in this discussion. 

Many- authors (16, 17, 18, 38) hai-e shown that 
actual gross and microscopic anatomic changes oc- 
cur in the intestinal tract during the acute allergic 
attack, Paviot and Chevallier (39), using a gastro- 
scope in a series of ingenious experiments, were able 
to observe the development of an allergic reaction 
in the stomach of a sensitive patient. They were im- 
pressed by the appearance of erythema^ edema, hemor- 
rhage, loss of normal mucosal folds and hypersecretion 
of thin, watery-, non-acid mucus. Pollard and Stuart 
(40) reported similar findings. Gray-, Harter and 
Walzer (41) were able to perform the passive trans- 
fer experiment on the passively sensitized mucosa of 
the ileum of non-sensitive patients with ileostomies 
and also found erythema, edema, loss of mucosal folds 
and hypersecretion of mucus. 

The literature concerning the findings of roent- 
genologic importance has been reviewed earlier in 
this paper. Several of the findings in our patients are 
interesting and merit discussion. 

All of the patients in group A (the food hypersen- 
sitive group with gastro-intestinal manifestations) had 
been studied in nearly every mMical specialty clinic 
of the Out-Patient Department for some time. Almost 
without exception, they had had previous studies of 
the upper gastro-intestinal tract, gall bladder, colon 
and kidneys. All studies had been negative. All the 
patients at one time or another had been lalieled “neu- 
rotic” by the psydiiatrists. 

From the roentgenographic point of view, changes 
in the gastric pattern and motility were less frequent 
than one might be led to expect from reviewing the 
literature. Only two patients showed convincing evi- 
dence of edema of the gastric mucosa while four of the 
twelve- had gastric retention for six hours, which 
was not seen when barium alone was given. 


''■olume 1! ' 
tlurat,<:r I 

The greatest abnormalities were present in & 
lower half of the small bowel where narrowing, see- 
mentation and scattering occurred simuhaneouslr k 
nearly all of the barium-food studies in group A. Iii 
the other two groups (group B and C) occasional 
narrowing and scattering were seen but, if present, 
the changes appeared in both the barium-water and 
barium-food series. 

To be noted were: (1) the simultaneous occurrence 
of clinical synfptoms and roentgenographic abnormal- 
ities of the small bowel after the ingestion of the al- 
lergenic food in hypersensitive patients in whom the 
hypersensitivity was manifested clinically in the gastro- 
intestinal tract; (2) the ab.sence of symptoms and 
roentgenographic changes in non-sensitive persons and 
(3) the presence of sy-mptoms but absence of roent- 
genographic abnormalities of the small bowel after the 
feeding of the allergenic food in hypersensitive pa- 
tients in whom the sensitiv-ity was not manifested clin- 
ically in the gastro-intestinal tract; these patients 
der-eloped asthma, angioneurotic edema or neuroder- 
matitis during or shortly after the test. 

The roentgenographic abnormalities which follow 
the ingestion of allergenic food in sensitive patients 
in themselves are not diagnostic of any specific dis- 
ease. Only the comparison of normal barium-water 
small bowel studies with examinations repeated a fen- 
days later with the offending food, in the same patient, 
has any significance as an aid in the diagnosis of 
hypersensitivity of the gastro-intestinal tract to foods. 
The demonstrated absence of comparable changes in 
the non-sensitive group (B) indicates the importance 
of these findings. 

The mechanism underlying the changes in sensitive 
persons is not clear. Golden (25) has suggested that 
the great variety of disturbances of the motor and 
mucosal pattern noted in the “deficiency pattern’ may 
be caused by the interference with the action of the 
intramural nerves of the bowel. Kuntz (42) considers 
the intramural myenteric plexi a system capable of 
independent, coordinated reflex activity, subject to 
influences from the central nervous system and directh 
concerned with regulation of tonus and amplitude ot 
the intestinal musculature. Forsell (43) studied the 
mucosal folds grossly' and histologically and is of t e 
opinion that the size and .shape of the rugae are 
determined by the muscularis mucosae and are adaple 
to segregate small boluses of chyme for easier >■ 
gestion and absorption. 

Biopsies of the stomach made during acute allergic 
attacks (18) and specimens removed at operation dur 
ing similar abdominal episodes (38 a. b) shov t c 
main microscopic changes to be massive edema o 
the submucosal connective tissue with swelling ® 
collagenous fibers and diapedesis of red and n ” ^ 
blood cells. Similar changes were experimentally demon 
strated by Kaiserling and Ochse (44) in the stomac 
of animals during anaphylactic shock. 

Alvarez (45), Afendulis and Gulzow (46) and van 
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Lierc and co-workers (47) noted that the effects of 
anemic ano.xia on tiic small bowel were increasing 
rapidity of transit, general tonus increase and loss of 
coordinating^ power between different segments. 

It thus appears that the greatly increased pressure 
due to edema, the stasis of blood flow with resulting 
anoxia and possible direct effect on the nerve fibers 
and cells (48) so interfere with the myenteric plexi 
controlling the actions of the niuscularis and muscularis 
nniscosac, that roentgenographic changes described as 
a “deficienc}’ pattern” (49) follow intestinal reactions 
to hypersensitivit}'. 

From the clinical point of view, the demonstration 
of consistent roentgenographic changes in studies of the 
small bowel hypersensitive to foods is important for 
several reasons: 

1. Jt serves as an objective motliod applicable to 
the study of disease caused by hypersensitivity of the 
gastro'intcstinal tract. 

2. It may be used as an aid in the diagnosis of in- 
testinal food hypersensitivity and the determination 
of the sjjecific food allergen. 

3. It may be used to evaluate impartially the ef- 
ficacy of treatment. This aspect of the problem is now 
being investigated and the results will be reported 
in a .subsequent paper. However, as heretofore, the 
actual diagnosis of gastro-intcstinal food hypersensi- 
tivity nnisi rest primarily on the history of intolerance 
to certain foods, improvement after elimination of 
the offending food, recurrence of symptoms after 
feeding of the specific allergen and the response to 
anti-allergic measures. Tlie study of the small bowel, 
as described in this paper, sliouid (le used only as an 
aid in doubtful cases. It must be remembered that the 
roentgenograjiiiic changes resulting from administra- 
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tion of an allergen are not necessarily specific for food 
hypersensitivit}: and assume diagnostic significance 
only when a preliminary barium-water study, performed 
in the same patient after a sufficiently long period 
of elimination of the suspected offending agent, is 
normal. 

Sum. MARY 

1. Survey of the pertinent literature leads us to 
believe that tlic small bowel is intimately involved 
in the production of symptoms in gastro-intestinal food 
hypersensitivity, 

2. A roentgenographic approach is described, where- 
by changes in the small intestine in sensitive and non- 
sensitive patients may lie evaluated under controlled 
conditions. 

3. In a group of 12 patients witii clinical gastro- 
intestinal food hypersensitivity, roentgenograpliic ab- 
normalities of the small intestine, consisting of narrow- 
ing, segmentation and scattering, were found following 
the feeding of a specific barium-allergen mixture. 
The absence of .similar significant changes in the 
barium-water control studies, made on the same pa- 
tients, and in both the barium-water and barium-food 
scries in non-sensitive patients indicates the importance 
of these findings. 

4. Abnormalities of the small intestine could not 
be demonstrated in food hypersensitive patients whose 
allergic disturiinnccs were not manifested in the gastro- 
intestinal tract. 

5. It i.s worthy of emphasis that the changes de- 
scribed in the small bowel are, in themselves, non-spe- 
cific and acquire diagnostic significance only when a 
comparable study without the allergen, made on the 
same patient after a sufficiently long elimination of 
the suspected food, is normal. 
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Nutrition Notes 


The Abuse of. Alcohol 

Social drinkers arc persons who enjoy a moderate 
amount of alcoholic beverages Inn are never induced 
by any impulsion or cfKTcion to drink steadily enough 
or in snfiicient amounts to disrupt their personal lives, 
their family relationships or their economic stability. 
A total abstainer may he governed by a jiersoiial 
distaste for liquor or its ctTects, or influenced by the 
memory of a case of alcoliolism in his family, or he 
may be aaivated by a fear (sometimes justifiable) of 
his own propensities. In some cises, therefore, a 
total abstainer is a jKJtential alcoholic with a strong, 
self-preserving instinct. Whatever may be written 
about the alcoholic, one fact appears obvious — he is 
jwsscssed by an insistent and usually unconscious 
motive of self-destruction. Not all authorities agree 
with this statement. If the psychiatric fraternity could 
evolve A-alid e.Nplanations for this most remarkable 
and deep-seated desire to perish, we might be closer 
to a rational e.Kplauation of alcoholism. To attribute 
it to such various frustrations a.s may be found in 
the individual case may not lx; really answering the 
question. Non-alcohoIics will he found to be equally 
fru.strated. Indeed, what man or woman in all history 
has not lx:en frustrated (juitc seriously in the course 
of his or her emotional c.xperience? The problem 
of the unconscious desire for death may go much 
deeper than even the jirohcs of ’‘depth psychology” 
cm reach. In .some persons the tendency to .seek 
death via alcohol ajqiears to he as fully integrated 
with their personalities as the sinqiler component — 
the taste for alcohol. 

^'cl the fact of alcoholism should never prevent 
the moderate or social drinker from his enjoyment 
of the ta.ste and effects of alcoholic beverages. 

Nutrition on the National and International Fronts 

Nutrition was one of the six major programs adopted 
by the first World Health .Assembly which convened 
at Geneva on June 24, 1948 for a four week session 
. . . The Latin-American Nutrition Conference was 
convened at Montevideo July 18-28, 1948. Some 
60 persons were sent as delegates or observers from 
19 countries and eight international organizations. 
The establishment of national nutritional organiza- 
tions was high on the agenda. Nutrition surveys, 
determination of the nutritiv'c value of foods already 
in use, orientation of agriculture to meet human physi- 
ological needs, the spreading of the fundamental 
principles of sound feeding, food conservation, train- 
ing of nutritionists, were among the problems studied 
. . . .A. M. .A. G. supplied food for widespread child 
feeding and school lunches in Greece. Along with the 
nonfat dry milk made available to schools, necessary 
information as to its use also was provided ... A 
.special commission,, appointed by the secretary of 
the Army to study nutrition in Bizonal Germany in 


May 1948 found that present food supplies do not 
permit increase in work output without further de- 
terioration and the prime desiderata are (1) a plenti- 
ful supply of bread or potatoes, (2) proteins of 
animal origin and fats . . . West Virginia’s “good 
breakfast” campaign is progressing satisfactorily . . . 
The Qiicago Nutrition Association plans to determine 
the nutritional status of the people of the Chicago 
area and is bringing nutrition to the lay public by 
providing reviews of nutrition books in the daily 
newspajiers . . . The New York City Food and Nu- 
trition Committee has issued a leaflet “How to use 
dry skim milk for extra nourishment.” The Queens 
Nutrition Committee in the next year will promote 
a nutrition diagnostic clinic, establish public markets, 
encourage greater food conservation and increase the 
school lunch program , . . The 16 mm., 20 minute 
film, “Tlie school that learned to eat” is available 
from the Education Section, Dept, of Public Services, 
General Mills, 400 Second .Avc. S., Minneapolis, Minn. 
It was produced for the University of Georgia with the 
assistance of General Mills and has been rated as the 
best U. S. documentary film in education. 

(Xulritioii XcxL's Letter Dept. Agriculture) 
Publicizing the Sunshine Vitamin 

The nutrition division of the Department of Na- 
tional Health and Welfare of Canada, with the co- 
operation of provincial departments of health is fo- 
cusing special attention on vitamin D during 1948 and 
1949. It offers continuing support to public health 
nurses and doctors, welfare workers and organizations 
in their efforts to urge parents to give their children 
vitamin D throughout the years of their growth. 

It is not the object of the department to launch 
an intensive, short-lived campaign but rather to im- 
press on parents continuously the need for regular 
additions of vitamin D to their children’s diet. It 
is desired to point out that the results of rickets are 
far more widespread than is generally realized — 
one out of nine Canadian children in many areas 
show signs of having had the disease — and that 
half the children in some areas arc not getting vita- 
min D. 

Posters, exhibits, leaflets, films and film-strips — 
all informational media — are being used to impress 
on Canadian parents that their children need vitamin 
D every day. This material is available on request 
from provincial and municipal health departments. 

The Brantford Experiment 

For the past three years the water supply of Brant- 
ford, Ontario, has been receiving minute amounts of 
sodium fluoride — one part per million. Because a 
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wlioli- /jcotT.'ilioii of children tniiAt fjrow a crop of 
pcrtnanciu tcitli and careful ohservation he UKulc of 
tlifir dental condition diirinj,' that lime, the llrantford 
e\(ierinK-iU will lake about ftrven more, years before 
re.snlts can he tnlly determineil, 

A repre.sentative '*1 IbXX) children is bein'; 

cluxked by the rlental health divi.sion of the Department 
of Xation.'d Health and ^^'elfare in cooperation with 
Brantford health authorities .and the Ontario Drjtarl- 
meni of Health, 'I'heir tlenta! conditioii is beinf; com- 
pared with, that of a !;r(iu(> of I.HX) cliildren in Sarnia, 
wjiere the water is fluorine-free, and in another On- 
tario city where the water ctmiains nattiral fluorine. 

Boredom as e Cause of Obesity 

h'rom jeer.sonal ohserv.aliotts as well ns the tnedical 
literature, it i.s ohvions that some individnaK over- 
eat and become adijxKe hecati-e of Iwiredoiii. 'riieir 
esce.sses ttsually are atlrihiited to that which c'cca.sion.s 
boredom — frustration, lack of interest, Itard hick, 
and .so forth. But Ixiredom is sotnclhin;,' nddilion.al 
ami very much more jrositive. It is a relK-llkin n;:ainst 
monotony — relentless, irritatiut;. i)oiso:ioiis. demonil- 
izin:,', insi.slent and (irovrvative, wjieri-as ennui h 
passi\e and whini'-ical. Much more common am'nij; the 
imellectually active than the torpid, boredom, like 
most emotional .state.s, is unprcflictahle and m.ay 1 k‘- 
come chronic. It is not a condition of (luiesccnce. hnt 
a smonidcrint; reaction to snmene.ss. It if soviclhing 


Hull .unwthhuj has to hr dratr nhaut. The prco.„c,, r,; 
e.xtermd impre.ssions, rep.ated in 
leads, in the bored imlividnal, to a desire for ttWv 
Kscape may lx: fonii'l alonj; any one of ir.-iny 
avenues, fnatiii'; h merely one, and it iV cliostn ork 
by individuals stiiiably jireronrhiiontd hv htredijv s.rf 
total life e.'qirrienee. 

To eat is to concentrate, for the monieai. i:jon tV: 
jiiire delitthis of taste, t'> enjoy tljc n>'S<ich:!'im oi i 
eiiisiiie Iiowr ver misopliistieaied. ami to lose, iti th' 
adventure, the Inhiinal state of irrit.ation. To ea; a 
to re/,'ain, for .an instafit. the elewatioa and di^-nitv of 
one's baronial ancestor.s seatei! a; their lavi-h 
or till’ onio;;<netical!y more recent comiort oi ta; 
hale.- at his mother's breast. 'The aitentio:) is divene! 
and a pleasant ftillness (drained alonrr with the 
olic stimnliK of a sp-eibc dynamic action. Bat it is 
otily th.e e.astrotiomically inclin'd who can ob;::!,'! i’jc.-. 
pleasure irrun n ttunl. in ce rtain other tep;s, h'/rcdrci 
le.'nls to fasiint;. 

Mow to ntt.acl: Ixiredont, once it has l)<-«i ‘hov.r, to 
la: of clinical impirlance. is an .art v.diirh rtSjuire: 
cnltivalion. Chnna'c of scene, alteration of the (h;!y 
rotitine. .and the enihraeiti!' of new interests arc isi- 
]xirtant. L'nless ilit individuaT.s niitlo'ik can Ijc cx- 
I'cnded Ix'vonri his prcscrtt ivihassc there i* rerly 
no liojKt of curin'; his obesity. How to cnnf'cr ujica 
him an attraction to that svidch is nmrl, .and inspirt 
a dynamic motive of cotirauc .and resolution is fc.'i 
of the t;em’u< of the metlica! practitioner. 


Abstracts on Nutrition 


Hl’tto.v, J. H. ami F.m.stko.m , S. ; C/io' 
Icsirrnl-basal mclahnlism dflrnniiialiniis (clin- 
ical ohscn'citioiis in SSO cases), lllinoi.s Med. 

J., .Sept. 1948, Vol. 94, No. 3. 176-179). 

Owint; to an allc{;e(l common Indief that hypercho- 
lesteremia and low basal metaliolism are reciprocal 
findings in thyroid deficiency, and that the blocKl 
cholesterol levels may provide a means of cstirn.ating 
the efTects of treatment in such cases, the authors car- 
ried out the dual e.^aminations on 830 patients svif- 
fering from a wide variety of diseases, only to discover 
that whereas 40 per cent of the cases had low lw.<wnl 
metabolic readings, less than one per cent showed hy- 
percholesteremia. The authors believe that the routine 
estimation of blood cholesterol i.s of little value in 
medical practice, although it prohahly has a pHce 
in true my.xcdema. 

Corcoran, A. C. : Glycosuria; mcrUanisin 
and evaluation. (Cleveland Clinic Quart., Oct. 
1948, Vol. 15, No. 4, 186-193). 

Tlic author sliows that glycosuria is the result 
of excess of “glucose load” over renal tubular reab- 
sorption capacity. (Glucose load is the plasma glucose 
content times the rate of glomerular filtration). In 


rnher words, the higher the blood sugar (arterial) aaj 
the faster the rate of filtration through the glomcru!:. 
the larger is the Irad presented to the tubules for re- 
.absorption. I'.xcc.ssive tubular cnjiaciiy for reabsorp- 
tion is the commonest cause v>f high renal thresbal'h 
in diabetes. In renal glyco.stirn there is a failur^i 
the enzymatic process of gluco.^c rrahsorption. Tbe 
.author describes a methixl for the approximate^ ee- 
tenninatiou of glucose reabsorptive cap.adty imn 
urea clearance and concurrent hlocid and urine suga- 

GooniiART, K. S. : Nutrition fronrams for 

industrial seorkers. (Nutrition Reviews, Oct. 
1948, Vol. 6, No. 10. 289-291). 

.Sufficient information is at hand to indicate 
industrial workers and their families arc .among ti- 
Ic.ss well nourished group.s of the population and t 
special mcn.snres to iinjirovc their nutritional »t 3 1 - 
are desirable. Vfliile more information is neede , i 
is the manifest duty of the public health 
use his judgment and advise the most effective ca' 
measures possible with the fads and ^ 

hand. The National Research Council, ihrongn 
Committee on Nutrition of Industrial Workers 
the Food and Nutrition Board, intend to 
survey this year to determine the extent of lO'P 
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feeding and nutrition education in industry'. By the 
spring of 1946 the Government had withdrawn from 
this field of work, but it is continuing, not on a war 
basis, but because of its importance to industrial effic- 
iency and public healtb. 

Stephen, E. H. M. ; Thunnine in pink dis- 
ease. (Med. J. Australia, July 31, 1948, 124). 

The author reports excellent results in pink dis- 
ease (acrod 3 mia) from the use of thiamine, employ- 
ing 10 mgm. intramuscularly ever}' four days. Oc- 
casionally more frequent doses were required. Prior 
to the institution of treatment, the illnesses had varied 
in length from two to 12 weeks. (The author notes 
that some English physicians combine vitamin Bi 
with liver extract with as good or possibly better re- 
sults ) . 

Williams, R. H., Daugiiady, W. H., 
Rogers, W. F., Asper, S. P. and Toweuv, 

B. T. : Obesity and its treatment, with particu- 
lar reference to the use of anorexigenic com- 
pounds. {Ann. Int. Med., Sept. 1948, Vol. 

29, Ko. 3, 510-532). 

Some eight amino-propane compounds were in- 
vestigated and it was the author’s impression that the 
most suitable of these, considered from all aspects, 
was d, 1-phenyl-Z-aminopropane (“Dexedrine”). It 
conferred pep, ambition and euphoria and, at the 
same time, caused marked inhibition of appetite with- 
out producing such side-effects as apprehension, ir- 
ritability and lightheadedness. However, the use of 
anorexigenic compounds alone does not cause suf- 
ficient loss of weight in most subjects, The usual 
caloric precautions and the usual p.sychological fac- 
tors also were dulj' observed. 

Mossberg, H. O. : Basal metabolism in obe- 
sity in children. (Nordisk Med., Sept. 24, 

1948, Vol. 39, No. 39). 

The basal metabolism was determined in 319 obese 
children and has been referred to the normal standards 
of I.ewis, Duval and Iliff (1943), In comparison 
with the standard for total surface area the agree- 
ment is good with a slight trend towards low mean 
values regardless of the degree of over weight. The 
distribution is the same as that of the normal standard, 
±18 per cent. The total basal metabolism of the obese 
children is greater than that in normal children of 
the same height and sex. The adipose tissue also 
seems to participate actively in the metabolism of the 
bod}'. During puberty, children show a diminution of 
the annual decrease of the caloric metabolism expressed 
in calories per hour per square meter surface area. 
In comparison with the normal this change occurs 
earlier in obese children and at about the same time 
as the Onset of the puberty and the prepuberal ac- 
celeration of growth of the obese children. Thyroid 
treatment increases the basal metabolism in the obese 
children. 

Doraiswami, S. and Yudkin, J.; Deficiency 


of vitamin A in university students. (Brit. 
Med. J., Oct. 16, 1948, 708-710).. 

The course of dark-adaptation of 52 women uni- 
versity students was measured and the effect of sup- 
plements of vitamin A observed. Nine showed a 
..significant improvement of dark-adaptation. 

A study of the dietary intakes of 34 students showed 
that the average daily intake of seven of them was 
below the probable average requirement of 2,500 i. u. 
daily. Thus both the measurement of dark-adaptation 
and the assessment of the dietary intake of the vita- 
min reveal a similar proportion of subjects (about 
20%) who were probably consuming a diet deficient 
in vitamin A. 

Of the 13 students for whom measurements of 
both dark-adaptation and dietary intake were avail- 
able the three whose average daily intake of vitamin 
A was below 2,500 i. u. were the only three whose 
dark-adaptation improved with vitamin A. 

It is impossible to say whether the proportion of 
deficient subjects has been influenced by recent dietary 
restrictions but the fact that something like 20% 
of women university students were defident in vita- 
min is one which cannot be regarded lightly. 

Dunning, J. M. and Sh.aw, J. H. ; Nu- 
trition in dental education. (Nutrition Re- 
views, Nov. 1948, Vol. 6, No. 11, 321-324). 

Dentists ought to be trained in nutrition because 
the soft tissues of the mouth are among the earliest 
and most frequent to show signs of nutritional de- 
ficiency and because dietary control is one of the most 
promising ways for the prevention of dental caries. 
The teaching of nutrition in American and Canadian 
dental schools at present is fragmentary. The Ameri- 
can Association of Dental Schools does not feel that 
a dentist should prescribe diets without the assistance 
of physicians. The authors feel otherwise and recom- 
mend extended courses in biochemistry and dietetics 
for practicing and research dentists. 

Mirsky, I. A.; Emotional factors in the 
patient with diabetes melUtus. (Bull. Men- 
ninger Clin., Nov. 1948, Vol. 12, No. 6, 187- 
194). 

In a wide-angle view of the etiology of diabetes, 
the author places hereditary predisposition at the top 
of the list, so that some persons may be said to begin 
their diabetes at birth, although other precipitating 
factors may be necessary to render the disease ap- 
parent. Among these, of course, is adiposity and in- 
fection. In any case, there is a profound disturbance 
of the intracellular enzyme systems, the exact nature 
of which is not too well understood. Emotional fac- 
tors appear to be of importance as precipitating fac- 
tors in those hereditarily predisposed. The tensions 
produced by the activation of repressed unconscious 
conflicts, seek indirect expression through the vege- 
tative nerv'ous system. It is only when trauma reacti- 
vates some infantile neurosis and thus releases more 
primitive patterns that suffident stress is developed 
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to produce or precipitate diabetes niellitus. It is quite 
possible that such serious stress, if continued, might 
supply the “noxa” for Selye’s formula of the Adapta- 
tion Syndrome, eventuallj' resulting in diabetic mclli- 
tus. 

Benedek, T. : yl>t approach to t)tc study of 

the diabetic. (Psychosom. Med., Sejrt,- 

Oct. 1948, Vol. X, No. 5, 284-287). 

This article, cast in the jargon of the psychol- 
ogists, is difficult to assess, but obviously important 
enough that the attempt should be made. Its main 
import is the creation of a method of ajiproach to 
the study of the psychology of diabetics. At present 
the authoress has nine diabetics under strict ob- 
servation and analytical investigation. “Free dieting” 
a la Tolstoi is employed. An effort is made to trace 
correlations between emotional fluctuations and metab- 
olic reactions. An effort is also made to detect be- 
havioral changes that arise from the patient’s per- 
ception of metaholic dysfunction. A search is under- 
taken for some basic biological pattern or “instinc- 
tual constellation” jircdisposing the patient to di.a- 
betes should precipitating factors occur. She feels 
that an increase in the rate of the breakdown of 
liver glycogen is to be regarded as an uucotisciousty 
functioning emergency response of the diabetic. Be- 
ing told that he has diabetes is definitely traumatic 
to the individual. The first (and almost general) re- 
action to the recommendation of a free diet is the 


''’olurae 15 
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mobilization of anxiety, the patient developing a 
of being unprotected. Insulin sometimes becomes 
tool for ma.stering anxiety, a source of gratification 
and a symliol of power, 

Daniels, G. E.: The role of emolwn in 
the onset and course of diabetes. (Psycho- 
somatic Med., Sept.-Oct. 1948, Vol. X Xn 
5, 288-290). 

It is definitely established that emotions play a 
role in the fluctuation of blood sugar levels in diabetei 
and there is some accumulating evidence thaf emo- 
tions may at times play a role in precipitating the 
disease. Theoretically the anterior pituitary gland 
might play an important part in such a mechanism, 
although there is no proof that it does. 

Tolstoi, Edw.ard; 7'hc objectives of nwdcrn 
diabetic care. (Psychosomatic Med. Sept.- 
Oct. 1948, Vol. X, No. 5, 291-294). 

The author here reviews his own personal atti- 
tudes in the treatment of dialietics and, after a 
decade of “free-dieting'' along with limited dose:- 
of insulin, secs no reason to alter his course because 
no one as yet has been able to show that glycosuria 
or hyperglycemia are responsible for the complications 
of dialietes. Tolstoi's patients have allegedly done 
just as well as those treated by the methods of the 
“chemical” school and they have been incomparably 
freer of worry. 


Editorial 


Submicroscopic Spherical Bodies Found in Human Cancer 

T he electron microscope is one of many new 
instruments which have been developed during 
the jiast few years. This new device makes it possi- 
ble to peer into such minute details as were hardh' 
dreamed of in former times. The direct magnifica- 
tion with the electron microscope is between 800 and 
25,000, as compared with the 1,200 when a micro- 
scope is used. Electron micrograjihs are often en- 
larged up to 200,000 magnification revealing more 
and more details, so that even viruses have become 
visible. However, as with all new developments, new 
methods have to be devised to make the greatest pos- 
sible use of them. The average slice of tissue is 
too heavy for the electron microscope, therefore, 
Fullam and Grey had to devise a special machine, 
a high speed microtome, which furnishes material 
to be analyzed under the electron microscope. Then, 
came the question, how to localize a minute por- 
tion of the tissue for this tremendous enlargement. 
The same authors constructed a Specimen Punch, 
which can be attached to a microscope. The fixa- 
tion of the material to be examined is also a special 
process. The “Grey fixation’-' is an elaborate pro- 
cess using different agents, such as formalin, osmium 
tetroxide, potassium dichromate and chromic acid. 


Only after these technical problems had tera 
overcome, the real work of c-vamination of tissues 
under the electron microscope could be undertaken. 
The reports of the studies of Gessler, Grey and 
McCartliy are now published in Experimental Medi- 
cine and Surgery and are startling. Working in 
Research Laboratories of the Interchemical Corpora- 
tion, they studied tissues obtained from the padi- 
ological laboratories of the New York Post Graduate 
Hospital. Only in carcinoma specimens did they nn 
under the electron microscope, dense, submicroscopc 
bodies of more or less spherical shape. None of t e 
healthy tissues showed these bodies in spite of e-x 
tensive control e.xaminations. 

Gessler, Grey and McCarthy think that these bodie- 
are of endogenous origin and specific for cancer- 
The bodies vary' to a considerable extent in size- 
They' possess diameters from 800 to 1500 Angstrom-^- 
They' occur in isolated units, in pairs, p.oups, ^ 
or in clusters. The bodies arc distinguished by 
high density, either in the sense of greater opacity 
the electron beam, or, of specific gravity, " ' 
seems to be higher than that of other cellular pn _ 
of similar size. The distribution of theK bo les ^ 
not uniform throughout a given tissue. The au 
found them within epithelial cells as well as in 
of connective tissue, where they seem to occur c 
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qucntly in their highest concentration. 

When the bodies appear within cells, the latter 
frequently display signs of flisintcgration. Under 
the electron microscope their nuclear membranes 
and nuclear contents appear to be affected and often 
broken. These dense bodies not only appear in sec- 
tions of the tumor, but, what is of the greatest im- 
portance, frequently in sections of tissue consider- 
ably remote from tlie tumor site. 

Gregory, in another article in the same issue of 
Experimental Medicine and Surgery, confirms Ges- 
sler’s findings. He considers the spherical bodies to 
be virus-like. He found that v.’hen left at room tem- 
perature for a certain time, the bodies lose clear- 
cut details. These bodies were cultured in the egg 
with considerable ease. In four day egg cultures, 
these spherical bodies were much more conccntr.atcd 
than in the original specimen. Gregory thinks that 
these bodies have all the characteristics of a virus; 
distinct cellular characteristics, cell wall, cytoplasm 
and nuclei. He even states that tiiey multiply by 
cellular division. Tlicreforc, he concludes that it 
is probable that these bodies are the cancer virus. 

We are only too well aware that in spite of the 


tremendous effort and money' spent on research to 
determine the cause of cancer, very' little has been 
found to date. However, it seems that through the 
application of the electron microscope, an entire new 
field has been opened to science. We are unable to 
decide whether these bodies detected in cancer are 
really' viruses or other metabolic substances, and 
what role they play in the growth of pathological 
studies. 

One of the findings appears to us of the greatest 
value for the future;- the detection of these spherical 
bodies in tissues far away from the original site of 
the tumor. 

If these findings should be substantiated in further 
studies, it would be possible to detect an internal 
cancer by examination of some superficial tissue, 
which is easily accessible. It is too early to speculate 
over all the possible consequences of Gessler’s dis- 
coveries. We consider his work and that of his col- 
leagues of the utmost importance, as it indicates 
a stimulating approach to the studies of malignancy; 
and possibly' actual progress in this resistant field. 

Franz J. Lust, M.D. 
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The International Academy of Proctology 

CA.STKOENTEKOi.OGi.ST and the proctologist 
meet on common ground in the colon. Both are 
concerned about the diagnostic and therapeutic as- 
IK-cts of colon disease. The gastroenterologist employs 
the sigmoidoscope as regularly as does the proctol- 
ogist. 

The formation of the International Academy of 
Proctology is thus of equal interest to the gastro- 
enterologist and the proctologist. 

The International .Academy of Proctology was 
founded July 6, 1918, for the following purposes; 

To unite in one association physicians who are 
engaged in the specialty of Proctology or its allied 
fields. 

To advance the practice and study of diseases of 
the colon and accessory organs of digestion, including 
fho.se of nutrition. 

To stimulate and encourage research in proctology. 
To promote the practical application of all recent 
advances in proctology and to help correlate clinical 
and experimental studies. 

To keep a record of all medical institutions in which 
proctology and allied subjects are taught, with full 
data pertaining to them; to encourage instruction in 
proctology as a specialty, as well as in subjects allied 
to proctology' ; to establish chapters or branches of 


tome In medicine. Experimental Med. and Surg., 6, 4 , 

ICS, November 1948. 

3. Gregory, John: Electron microscopic findings In malig- 
nant tls.sue. Experimental Med. and Surg., C, 4, 390. 

November 1948. 

this Academy in various parts of the country; and, 
to conduct clinical meetings in proctological sub- 
jects independently' or in conjunction with other medi- 
cal organizations. 

To formulate the highest standards and principles 
for the practice of proctology'. 

To encourage legislation and public support for 
tile advancement of proctology'. 

To edit and publish the proceedings of the Acade- 
my, and all matters, papers, articles, subjects and 
reports considered by the Academy. 

To act as a control agency' through which all 
qualifications and all requirements relating to the 
specialty' may be standardized. 

These are the objectives of the International Acade- 
my of Proctology as indicated in the Certificate of 
Incorporation presented to the University of the 
State of New York. 

The operation of the .Academy shall be conducted 
principally within the United States and its terri- 
tories and generally throughout the world. 

The existing proctological associations are limited 
in membership and scope. It is our object to be In- 
ternational in scope, extensive in membership, and 
active in the development of high ideals for the 
specialty of proctology. It is our further objective 
to establish standards for qualification, and our 
own Board for qualification of proctologists. 

The Academy will support the American Medical. 
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Association in its high ideals. 

The Academy is composed of Members and Fellows, 
who .belong to its constituent chapters or who have 
joined the International Academy directly from a 
locality where a chapter does not exist. 

Members are defined as physicians engaged in the 
practice of medicine whose interest lies in the field 
of proctology, hut who are not necessarily limited to 
this specialty. Applicants must possess the M.D. de- 
gree, and must be members of their state and county 
medical society in the United States (or equivalent 
organizations in foreign countries). 

Fellows include Honorary Fellows, and Associate 
Fellows. 

Honorary Fellows are physicians engaged in or 
wholly interested in the specialty of proctology, or 
allied subjects, whose outstanding achievements in 
their specialty or practice particularly merit such 
distinctive honor. These physicians are approved by 
the International Committee on Membership and sub- 
mitted for election by a majority vote at the annual 
meeting of the International Academ)'. 

Fellows arc physicians whose achievements in proc- 
tology warrant this honor, or who are diplomates of 


the American Board of Surgery or Board o{ Proc- 
tology, or if living in a foreign country where such 
a qualifying board or organization does not c.xist syi 
submit qualifications of an equal standard. 

Associate Fellows are physicians engaged in proc- 
tology or an allied specialty whose achievements in 
their own specialty warrant distinctive honor and 
whose interest in proctology is keen and progressive. 

Thus, it is evident that the requirements for mem- 
bership are high but simple. Experience, study and 
achievements are accorded proper recognition and are 
acceptable in lieu of more formal training where in- 
dicated. Although standards are high, memhership 
will not be limited to a small clique. 

The establishment of this new organization is a 
milestone in the development of Proctology. Inas- 
much as the gastroenterologist is, in essence, a diagnos- 
tic proctologist as well as enterologist, he would k 
qualified for affiliation ivith the Academy. Thus, 
every proctologist and gastroenterologist owes it to 
himself, and to the advancement of- his specialty, 
to qualify for membership in the International Acade- 
my of Proctology. 

Alfred J. Cantor, M.D. 

Flushing, N. Y. 


Book Reviews 


Experimental Immunociiemistuy. By El- 
vin A, Kabat, PIi.D. and Manfred M. Mayer, 
Ph.D., 567 pp. diaries C. Thomas, Spring- 
field, III., 1948, 88.75. 

The fascinating feature of this delightful and en- 
lightening volume is the application and uses of quan- 
titative immunological methods. Precipitin reactions, 

. agglutination, complement fixation, allergy, anaphy- 
laxis and antibodies all receive due treatrnent. Today, 
..the immunologist is in possession of a store of marked 
molecules, each as individually rnarked as if it con- 
tained a- radioactive tracer element. One section of 
the book deals with the preparation of well character- 
ized individual proteins, enzymes, specific polysacchar- 
ides and related material. While the book will add 
to any physician’s knowledge of an increasingly com- 
plex phase of medicine, it actually' will serve as a 
laboratory' manual, for the immunologist. 

The Surgery of the Stomach and Duo- 
denum. By T. H. Somervell, M.A., M.B., 
etc. pp, 546 ($11.00). The Williams and Wil- 
kins Co., Baltimore, 1948. 

This is a compressed but satisfactory and highly 
: readable dissertation upon diseases of the stomach 


and duodenum with detailed descriptions of their sur- 
gical treatment. The English style of the author b 
excellent. The illustration.s, quality of paper, ana 
general format leave nothing to be desired. The hook 
is recommended to the surgeon who desires to imbik 
the viewpoints and attitudes of an English surgeon 
now working in India, and who, through his knowledge 
of art, has made all his own illustrations. 

The Modern Management of Gastric and 
Duodenal Ulcer. Edited by F. Croxon Del- 
ler, M.D., pp. 227, ($5.50). The Williams and 
Wilkins Co., Baltimore, 1948. 


This volume is the. work of several London phjv- 
rians and surgeons and covers the subject in a 
nanner, dealing with the surgical as well as the ' 
reatment of peptic dicer. The etiolognal a J 
ire presented with due skepticism as to the ^a < 

>f each or all of them. The section on diagnosis is par- 
icularly valuable. Sir Arthur Hursts If „ 

lures are presented in some detail. The attitu e o 
English authors w'ith respect to v'agotomy, subtotal 
rectomy- and indeed all aspects of peptic ulcer s o\ 
lignificant deviation from the average Amenwn 
ude today'. We recommend the hook to all phy 
ind surgeons. 


A. J. V . I>. 
April, 1049 
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Abstract Editor — M. H. F. Friedman 
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CLINICAL MEDICINE 

Mouth and Esophac.us 

Saunders, G. C. ; /l/nrl.- /wiry toiifftw. 
(Northwest Med., Oct. 1948, V'. 47, No. 10, 
744-745). 

The condition known as Iilack Iiairy tongue is 
usnally asymjitoniatic and encountered in routine ex- 
aminations. The Iilack mass extends forward in the 
midiine . from the angle of the circumvallate papillae 
on the upper surface of the tongue am! suggests a 
tuft of iilack hairs. Microscopic examination of the 
"liairs” shows an incomplete core of connective tissue 
caused by epitiielial cells resembling those of the rcte 
malpighii but in many the center of the filament consists 
entirely of flattenefi, keratinized, non-nuclear cells. No 
etiological factor has been found. The best known 
trctitment is vigorou.s daily scrubbing with a stiff tooth 
brush, as this keepis it under control. The condition 
has no effect on health and apparently tells us nothing 
about the health of the patient possessing it. 

Stomach 

OsTRUM, Herman W. and Serrer, Will- 
iam; Tuberculosis of the stomach and duo- 
denum. (Am. 1. Rad. Therapy. CO, 3, 315. 

Sept. 1948. 

Two cases of tuberculosis of the stomach and one 
of the duodenum are described. In all three cases the 
lungs showed no active pulmonarj' tuberculosis. One 
patient had a peripheral tuberculous adenitis for years, 
and in all three cases abdominal lymph node involve- 
ment was a very prominent feature. All three patients 
developed perforations or fistulous tracts at the site 
of their lesions. From the. roentgenological stand- 
point there arc no pathognomonic findings. The ulcera- 
tive and infiltrative lesions can easily be confused with 
benign ulcer or circiiioma. A combination of both 
types of lesions, as well as extensive mucosal nodular- 
ity, might be suggestive. The most significant findings 
that can be demonstrated roentgenologically are simul- 
taneous involvement of the stomach and duodenum, the 
presence of fistulae or sinuses, and signs of external 
pressure bj- enlarged lymph nodes. 

Franz J. Lust 

Palmer, E. D. : Observations on the treat- 
ment of chronic hypertrophic gastritis svith 
short ivax’c diathermy. (Rev. CTastroent., 
March 1948, Vol. IS. No. 3, 233-241). 

Briefly, a study of 30 hospitalized patients with 


chronic hypertrophic gastritis, showed that short wave 
diathermy, as here applied, (over the epigastrium) 
had no significant therapeutic effect on the clinical or 
gastroscopic course of the disease. 

Irvine, \V. T. : Post-prandial symptoms 
follmciiia partial gastrectomy. (Brit. Med. 
j.. Sept! 11, 1948, 514-515). 

Tlie attacks of giddiness, sweating, palpitation, “hot- 
ness” and even vomiting which appear post-prandially 
soon after partial gastrectomy in many patients hav'c, 
as a rule, hitherto been attributed to the “dumping” 
mechanism, whereby a rapidly emptying stomach pro- 
duces a sudden hyperglycemia followed shortl}" by 
a compensatory low blood sugar. Dr. Inane, however, 
has convincingly shown tliat this is not the true ex- 
planation, and that distention of the gut is the actual 
cause. In 24 cases, all of whom showed the unpleasant 
symptoms, the attacks invariably occurred during the 
period of elevated blood sugar. Furthermore, the 
severity of the attack was definitely related to the 
bull: of the meal. The inference from this work is 
that the attacks may be avoided by reducing the bulk 
of the meals. 

I’ai.mi'.r. Fddv D.; The gastroscopic picture 
in post-irradiation gastritis. (Am. J. Roent. 

Rad. Tberaiiy. 60, 360. September 1948). 

Gastroscopic studies in twelve patients who had 
developed post irradiation ga.stritis following inten- 
sive radiation treatment for malignant disease showed 
remarkably constant and characteristic gastric changes. 
The picture included marked edema with tubular de- 
formity and fixation of the antrum, similar fixed pa- 
tulousncss of the pylorus, and clean deep chronic 
ulcers which healed without contracture. Following 
sulitotal gastrectomy with posterior gastroenterostomy, 
the picture was that of normal postoperative stomach. 
Pathologic and roentgenographic studies in general 
corroborated the gastroscopic findings. A new gastro- 
scopic entity is presented, but, because the diagnosis 
of post irradiation gastritis should be obvious from 
the history, the importance of endoscopy lies in the 
evaluation of the severity of the radiation damage. 

Franz J. Lust 

Bowel 

Ricketts, William E., Kirsner, Joseph 
B., AND Palmer, Walter Lincoln : Chronic 
non-specific ulcerative colitis. (Gastroenter- 
ology 10, 1, 1-15. January 1948). 

The presence of an apparently normal colon by 
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X-ray c.Naniinatioii in 60 of 156 patients with typical 
clitiical evidence of ttou-spccific ulcerative colitis in- 
dicates clearly lliat the disease may remain a relatively 
superficial process, anatomically, in many patients 
with symptoms of lon^: duration. 

The demonstration of involvement of the entire 
colon in 22 patients with symjitoms of less than one 
years duration is of particular interest. Iti tact, in 
15, .symptoms had been present for less than six 
months. These rocnt"enn!o;;ic findiuits eorrespotif! with 
the clinical observations made in another study, demon- 
stratii)" that tlie mortality rate is hi;,>hest in the 
first one or two years of the disease. In the pre.senl 
scries no significant change was found during the 
time of observation in The evidence thus suggc.sts 
that, in the m.ajority of cases, the disease attacks the 
colon either partially or comjdctely during the initial 
episode and usually remains relatively stationary there- 
after. 

•Mthongh roentgen evidence of progre.ssion was 
obtained in 24/1, retrograde e.xtension of the disease 
from the rectum to the ileocecal waive was noted in 
only one patient. There were slight changes in the 
mucosa of the entire colon, initially in another j)a- 
tient. Four months later the recto-sigmoid and the 
descending colon appeared definitely narrowed and 
rigid, and two years after the original examination 
the disease had extended to the transverse colon. In 
a third patient, the initial barium enema, six months 
after the onset of symptoms, disclosed an absence of 
haustra in the descending colon and only partial lo.ss 
of haustra in the remaitider of the large bowel. Si.x 
3 ’ear.s later the entire colon appeared to be rigid, con- 
tracted and devoid of bauslralions. Similar findings 
were noted in five other patients of this group. It 
would appear, therefore, that progression of the 
disease often consists of an increase in the .severity 
of tlic changes in segments already involved, rather 
than continued retrograde extension of the process. 

The chronicil}' of the disease is indicated hy the fact 
that definite roentgenologic evidence of regression was 
obtained in onlj' 1 1 ^/o of the cases studied. Neverthe- 
less, it is to be noted that the colon in two patients 
with previously demonstrated total involvement re- 
gained a normal appearance. 

Franz J. Lust 

Kli.n'e, J. R. and Culver, G. J.; Roent- 
gen findings in primary duodenal and para- 
duodenal malignant lesions. A. J. Roentgen, 
and Rad. Therap}' 58, 4, 425. October 1947. 

The difficulty in finding non-obstructing malignant 
tumors in and around the duodenum is well known. 
Onlj' careful examination and especially' careful study' 
of the mucosa of the duodenum enables us to make 
a diagnosis. It is important to go over the films of the 
two reported cases of carcinoma of the papilla Vatcri, 
to understand the difficulties of the authors in evalu- 
ating them. Besides, Kline and Culver show the roent- 
genogram of the rare case of a carcinoma of the 
second portion of the duodenum, whicli can be com- 
pared with a drawing of the specimen. The fourth 


case is that of a benign cyst of the head of the pa- 
crens, producing a wide duodcn.al sweep and presse-t 
effect on the mucosa of the duodenum. 

In coming to a final diagnosi.s all clinical and laki:- 
aiory fmding.s have to lx; taken in account, 

Franz J. Li$r 

CitriiE, R. II., Ro.seniiau.m, M., and Feh.ris, 

F, B. : Amebic colitis. ( P.sycho.son)atic Med., 
Jiily-Angirst, 1948, Vol. X* Xo. 4, 223-229). 

The case is jwesented of a young cx-sokiicr who 
developed amebic colitis in Guadalcanal and in whoai 
suhsft|ucnt attacks of diarrhea coincided with periods 
of nmisnal cniolinnal .stre.s.'. Fcrsonal history re- 
vealed a dominating mother who hahitually took an 
nnnsna! degree of interest in the patient’s Ixnve] move- 
ments when he was a child. Dr. Ro.senbauni, while 
giving tine credit to the anichic dy.scntcry for symp- 
toms, felt that the patient had been rendered unduly 
bowel con.>-cion.s, to such a flegrce that a!mo.=t any form 
of emotional stres.s would precipitate diarrhea even 
independently of the organic disease. The ftttiffit 
was the tmly person of several tvho devciojied the 
organic disease after drinking from a ptolliitcd stream, 
and this fact suggests that his "colonic" emotional 
pattern may have predisposed him to acquiring the in- 
festation in the first [dace. 

Bell, J.C. and Dougi-as, J. B.: Roentgen- 
ray diagnosis of malignant and potentially 
malignant lesions of the colon and rectum 
(Radiologv, Se[)t. 1948, Vol. 51, No. 3, 297* 
304). 

The authors point out that since ptients now 
are presenting theinselve.? much earlier in carcmomi, 
the diagnostic difficnlties are tiicrcby increased. Their 
technique for X-ray c.xaniination of the colon is de- 
tailed. In a large scries of cases slightly more than 
50 per cent witli operable lesions are living sRO 
free from demonstrable cancer at the end of ffie 
years. If diagnosis can be made before lymph npe 
involvement takes place, wc c.an anticipate an in- 
crease of at least ten per cent in those well at the 
end of five years. 

"In cancer of wliat other organ,” they ask, ca 
better results be shown?” 

Black, W. R. ; The role of abdominal trauma 
in aci«/r appendicitis. (Brit. Med. J., -^ug- 
28, 1948, 424-425). 

Two children are described in whom acute 
citis quickly' developed following minor types o a ^ 
dominal traumata. The appendix in each case con 
tnined a fccalith near the base with foul muco-puni 
cut material distalh’. Theoretically, even a 
trauma might dislodge a fccalith and cause > 
block the drain.age of the appendix thus causing 
attack-. Such cases might have a medico-legal 
cance where the injury’ was incurred in line of "or 
and compensation sought in the courts. 

Powell, R. A. : Partial small bomd ohstruc- 


A. J. D. ». 
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lion due to ntclaslalic carcinoma secondary to 
squamous cell carcinoma of the cennx uteri. 
fAlcx. Blain Hosp.' Bull., Aug. 1948. Vol. 7, ' 
No. 3, 81-84). 

Tlic ease mentioned in the title was successfully 
treated surgically. The author could find only two 
other cases in tlie literature of the past 10 years. His 
case may represent an instance of a localized meta- 
stasis due to direct implantation of the malignant 
cells, occurring at the time of the surgical attack on 
the primary lesion of the uterine cervix. Only 10 
montlis intervened between the two operations. 

Lovgren, D. and Tornouist, S. : Isolated 
h'lnfhooranulomalosis in the intestinal canal. 
(Xordik- Med., Aug. 13, 1948, Vol. 39, No. 

33, 1505-1506). 

Three eases arc described of isolated lymphogranu- 
lomatosis in the intestinal canal, all of whom were 
subjected to operation. One lived a year and a half 
while the other two arc still living and well after 
4 1/2 and 13 years respectively. Lymphogranuloma- 
tosis localized to the intestinal canal apparently carries 
a much better prognosis than the general form. 

Katterjoiin. J. C. : Carcinoma of the colon 
simulating carcinoma of the stomach- (Radio- 
logy, August 1948, Vol. 51, No. 2, 245-247). 

Two eases arc reported in which the roentgen ap- 
pearances suggested strongly cancer of the stomach, 
although in both cases the malignant lesion was in 
the transverse colon. In one case the lesion actually 
involved the stomach. In the other, the colonic lesion 
had no attachment to the stomach but was held 
firmly' against the gastric wall by an adlicsion between 
the colon and the duodenum. The gastric deformity 
was apparent only, and not real. From this experience it 
would seem that good practice might include an 
X-ray examination of the colon when one finds a 
gastric lesion on the greater curvature, and on X-ray 
examination of the stomach in cases having a carci- 
noma of the transverse colon in a region where gastric 
or duodenal involvement might occur. 

Cotter, W. M, and GEnniE, I.; Appendi- 
citis in retreat. (New Zealand Med. J., June 
1948, Vol. 47, No. 259, 225-228). 

The treatment of apj)cndicitis has been changing. 
Formerly “the attack had the vigor, urgency and 
simplicity’ of a cavalry’ charge.” Sometimes we may 
now profit by delay, since we have new weai)ons — 
a better understanding of intravenous fluids, the sul- 
fonamides and penicillin. The author .shows that be- 
tween 1925 and 1947 there has been a fall in mortality 
from appendicitis from 17 per cent to five per cent. 
The author jjraises the use of the McBurney incision, 
also the expectant treatment of localized appendicitis 
as factors helping to cause the improved death rate. 

Ciiipps, H. D. : Oxyurids in the appendix. 
(Northwe.stern Med., Sept. 1948, Vol. 47, 

No. 9). 


The general opinion is held that the presence of 
pin-worms in the appendix is not etiologically related 
to acute appendicitis, but the author reports an in- 
cidence of 10.7 per cent in 375 surgically removed 
appendices. In children twelve years old or y’ounger 
the incidence was 34.4 per cent. Although surgical 
intervention was justified in 71 per cent of the cases 
on clinical grounds, only two of the 40 cases were diag- 
nosed pathologically as acute appendicitis, the others 
being essentially normal except for the worm content. 
The problem of oxyuriasis of the appendix simulating 
acute appendicitis is chiefly a pediatric one. 

Wvatt, G. M.; Barium sulfate in saline 
suspension: examination of the colon in the 
presence of partial obstruction. (Radiology'. 

Sept. 1948, Vol. 51, No. 3, 326-330). 

The mixing of a saline cathartic with barium to be 
orally administered is rarely’ indicated. But there is 
a small group of patients presenting the picture of 
obstruction of the colon to the passage of a bariurn 
enema without clinical obstruction. In these patients, 
the use of a saline cathartic will prevent dehydration 
and impaction of the barium and allow e.xamination 
of the colon with barium by mouth. 

Pancreas 

Epstein, B. S. and Isa.vcs, I.: Calcareous 
pancreatitis. (Radiology, August 1948, Vol. 

51, No. 2, 214-218). 

The case is presented of a 39 year old woman 
with acute and ch.ronic diffuse calcareous pancreatitis. 
Biopsy during the relatively acute stage of the disease 
showed acute and chronic inflammatory’ changes. At 
that time arcuate impressions in the distal portion 
of the transverse colon and the greater curvature of 
the stomach, due to enlargement of the pancreas, 
were seen, and several small calcific deposits were 
present in the head and body of the pancreas. As 
the acute phase subsided, the pancreatic calcification 
increased visibly in one month and after ten months 
the entire organ was infiltrated with lime salt. 

Reeves, R. J. and Moran, F. T. : Diffuse 
pancreatic calcification: an analysis of six 
cases. (Radiologv, August 1948, Vol. 51, 

No. 2, 219-224).' 

Six cases of diffuse pancreatic calcification are 
described, five of whom were adults whose chief 
complaint was recurring abdominal pain of over two 
years duration. The sixth case was that of a four 
year old girl, believed to be one of the youngest pa- 
tients with calcified acquired pancreatic disease on 
record. Among ])Ossible etiological factors was heavy 
alcohol consumption in two and cholelithiasis in a 
third. Complications included steatorrhea, diabetes 
mellitus, pain and drug addiction. Surgical treat- 
ment includes removal of localized concretions, par- 
tial and complete pancreatectomy, and celiac ganglio- 
nectomy for pain relief. 
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Aiikams'u.n. Sxinf-iillircloitiy lo ti-Urve 
ill fviicrt'oltilitliiatls. ( Mf'd,, 
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Ill uniicrcatic I'.'tU'iilti'- j'.iiis iiny l»f scvi rt- ftioti;:h 
III rctuk'r tlit‘ jiaiicnt an iiiv.alti!. ( )rir v.ay of tom- 
kaltiiiK tk'u. jia'm is by jiantal or cnniitk'.i' inli-rrupiion 
of llu’ fiyiiipathttic iii-ivt pailii of ilic jvajicna*., A tart 
i> (k'-arriiicil in uliitli Iril-siikil yvnijiatluxtomy };avt 
toii^idciakk', iIioiikIi n"! ronijiklf. nlii-f ftom pain, 

I.ivn: ,\.'.'Ii li.\t.(.Iit,.«t!lKV 

Avia:, A. A. ASP 'I'liAa'iiAV! i.K, M.; f.Vn:- 

fli'iiitii! iiiioiiialv <•/ Ihr lifi'r. ( I. Inili.aii Mt*!. 

‘a>mi., Jmit I'ViS, Vol. 17, ,\’o. ", 2fM.2r>3). 

At .an .antop-y on a inak.- ^iikjiv!, ayit! -iO. .a con- 
Kfiiital .anonialnns tondilion of iki* li'.rr u.a^ jioted, 
'I’hc left loin: avac rtlaiiatly viry kuKi- anil tkt ripht 
IoIk’ ik'niiniitivt in rirc. 'I krtt v..a\ cMra iokukatifin 
of ikf k'ft atnl fpi.aiiratf kiln-,-; tati'n! ky fir-iiiri-s rttn- 
ini-emt of ‘oim- of the iisvnrc.;. of iln- ftial liver, 
'i'kvri- av.as a tonipltlc ikvisjon of jin- livi r into Hvo 
fratjiitfiils ky a coniiniioii'. clr.avai;r lint rtprocntiiij: 
tkt ii'->tirc at tin- .'•itt of liit fii''a for the t;all kkatkltr, 
MitminK into titv’ f'prlti Iti'f-.ilif a!!(! fnrjktr contimiiii:; 
intr.) tkt lirrnrt at the rite of tki- liKanitfUiitn vtno- 
sum. The riKkt frai:tnrin inthidvil the klcjnlnl riKht 
lol>e .ami rplKclian loke and the left fraKsiietit rcjirt* 
sentcil the ftifcd left lokc .arul qnadralc kdir. condi- 
tion hoinoloKtiti.r to this is ‘etn in the liver of an old 
world monkey, .SVm/i'i/'iVkiYu.r tn/t/ZfU. in which tlrc 
liver is similarly .and correspondiiiKly divided into two 
fraKment.s. 

I'oiiTitof.s, W', M,: Jlrf'alilis in .W.-r Zfch'.tul. 

.Med. J., June 19i.« \’oI. •?/, Xo. 2.a9, 201- 


21 .A;. 

I’ofteoif, finds that Iiij.atiti-i in Xrw ZinUrA h< 
ItTomt, in neent yt-r.t,'., .a /k'w-.-i..,,. of major irtp/m.''? 
ai:d inrieasin;; inridenct. The irativt .'.Irtorj!, t-i-; 
a telativc imniunily to th-' vini*- of inketi-.c ii-pathie 
In a “frifs of La nss',-'. of sijiticnte ntii! chronic hoo- 
lit!a, lit found that ei:,di{ v.crtof rajdd on-tr rind '-.■■n 
of iti'.idio'.t'; oi!'/-;. jn the l.atttr Kronp cvonien sjnr.'.iv 
ontnninl'ered riwri (-i\ to om-j. AJr.ah''.’ v;:r- .a f/y-A 
k!»- ratn'.al factor in only om- r.a't '.vld!;; trahititriti'.c 
was nut evidrnt. Both tin st Kroiip. are prr/ir.Ly of 
inlrttivt oriKin, in ,a total (,{ .jy c.i<ia. jevt.-a! 

idiojcitiiic t.i-.ts v.trc enrountrrtd. konv,' scute aiC: 
raji.'ifty develop "anrtr srllnw atrop’iy" nral dk. .ir-ic, 
-orne rn-iitr an ! Miriie Md-'icntt r.as'.-^. of hcpititis eexr 
witlion; jrnni'lire. i’.i"j,-'y of liver v.,a< used jn strr.t 
ca'',!.' as a diattno-.tic aid, 

fin'ctow-Y 

Dnt'i.t.As. (7 f*. fr„ ,vr;n Pkatt, T. D.t fd 
iiiif! in.Vc./.'?: rth/trf rt'i.-i c/i.-r fn'icaeij. (Proe. 
So.:. Mxpt!. Biol. Mtd.. V. LS, p. 171. 

The jiancrcatiit dnets wrre liKatcd and the pr.r.:rK; 
left in ‘itti in ihiyi. hat aksorption .an ! protein sV 
*.orption iH-win'e dtprC'Sral kteanse oi the f.'iilly <2- 
jti-stion. rSdministrntinn of folic add did not in.acist 
nlisoqition of cither fnt or nitroKcnotir imtcrial, cen- 
trarj- to the cxjKCted findinys from the work c! 
Spies and associates. 

The .authors find th.at nsiriK the per cent of t>.: in 
the .stool as an index of f.at ahsorption i.s e.xtrcmc:/ 
nnrtdiahlc, Tiicy Indievc that fecal f.at mist Ire cor- 
related with dietary fat in order to evaluate the ak 
sorjition of the latter. 


A. J. D. D. 
May, lIMli 
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A ifav REi’OKT.s have been made (1) describing 
an objective melliod of demonstrating changes 
in the gastro-intestinai tract of persons sufTcring from 
food hyperscnsitivit}'. Using tin's procedure, we have 
evaluated the results obtained Iw the use of type- 
sjx:cir?c digests, called jjropeptans, (2) in the 

treatment of food hyperscnsili\ ity. 

H1.STOKV 

Mac'-ndlf (3) ilSSS). and IiiK^r Thenbold Fiiiitli (4), 
noted the hyi)r;r.“<’tisltlvily reaction In animals, wlillc 
C. riichel (S) (Jtl02) published the first detailed .study 
of the subject and coined tiie ••.vord “anaphylaxis." Ar- 
thus (C) (ISOS) de.scrlbcd “local anaphylaxlfi" and stressed 
til'- strict speciliclty nf tile reaction. On tlie suirnesllon "f 
C. Hlchet (5), tvlio had found iietnaleme.sls, diarrhea and 
inelrna to be salient features of anaiihylactlc sliock In 
do>,’.«, 1/iRoche, C. HIcliet, .Ir. and St. Girons (7) Invesll- 
{.-ated alimenlary byper.sensltlvlly. They concluded that 
the reaction could be acute or chronic and could Involve the 
cutaneous, alimentary, respiratory or nen.‘ou.s Hj'.stem.s'. 
They noted that “the symptom." were alway.s of the same 
type In the same p.itlent, but could be different In different 
patlent.s ‘■ensillvo to the same foods and th.at similar 
symptoms In the .‘ame jiatlent could be due to different 
foods." 

Re.“redka (R) (ia(J>i) demonstrated that previous oral 
or hypodermic .admlnslratlon of minute, suhlethal quan- 
tities of anaphylactic subsUance rtave temporary pro- 
tection ncalnst otherwise uniformly occurrinK anaphylac- 
tic shock. He was able completely and permanently to 
eliminate anaphylactic ."bock by this treatment. As a 
result of his InvestlRatlon.", he came to the following 
conclusions: (1) Since the anaphylactic stale Is apparently 
due to a specific cellular HC.sslle antibody. It can be 
neutralized by a serins of graduated .»mall Injectlon.s (or 
oral admlnlstrathms) of the antlf-en ncutrallzlnK the 
-sum total of the antlbodle.-: present (2). Antlanaidiylactic 
Immunity depends upon the alow nfrutrallzatlon of the 
antibody by the antlBCn (3). Anaphylactic .shock l.s also 
a form of desensltlzatlon, only It is rapid (4). The speed 
of combination of the antlqen and antibody governs the 
Speer] f,f reaction, HIchet (9) and Grlneff (10) later 
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conlirmed these lindlngs of Eesredka, Lambert and as- 
socl.ates (II) coined the term "skcptophyl.axis'' (sudden 
protection) for this type of specific therapy. 

Dreyfu.ss and Lesne (12) showed that the administra- 
tion of predige.sted foods caused the loss of their sonsl- 
tlzlng and anaphylactic powers. Auld (13) and Dale (14) 
noted that hypodermic administration of commercial 
(Witte) pejitone resulted In a non-specific reduction of 
scnslllvlly. However, the parenteral administration of 
pcjiione was fraught with the danger of sensitization to 
tile peptone and suliscquent peptone shock. Pagnler and 
Valleiy-Uadol (15). llierofore, administered commercial 
peptone orally to patient.-; suffering from urticaria 
and angioneurotic edema duo to food hypersensitivity 
ami olitalned satisfactory results. Luithlen (1C), while 
unable to confirm the re."uU.s of Pagnler and Vallery- 
Radot, felt that lyiic-spoclfic digestion products should 
be used to produce the desired skeptophylactic effect. He 
found that the digestion of protein could be carried past 
the proteose level wltliout los.s of Hpeclflcily. He pre- 
jiared type-specific protein digests, since the commercial 
■■pe|)t<ine" <’onsister! principally of metaprotein and pro- 
teoses. and was iirone to produce untoward reactions. 
Unfortunately, Lulthicn died shortly after making this 
dlscovf-ry without completing his Investigations. 

K. Urbach (2) demonstrated that specific protein di- 
gests, called propei)tans. when administered orally, had 
a skeptophylactic effect in food hypersensitivity and 
tli.at thf-y would produce permanent desensltizatlon. Many 
authors (17) Jiave reported satisfactory clinical results 
following the proper administration of propeptans. 

Material 

.-\s several repurts have shown (1), roentgeno- 
grajiliically demonstrable and rejiroducililc changes 
occur in the gastro-intestinai tract of patients suf- 
fering from food-hypersensitivity. Tallant, and co- 
workers fie) staled that these changes probably (jccur 
(jnly if the signs and symptoms of sensitivity are 
manifested in the gastro-intestinai tract. This method 
of investigation permits an objective demonstration 
of the efficacy or lack of efficacy of any given pro- 
cedure for the treatment of food-hypersensitivity, pro- 
vided the clinical .symptoms occur in the gastro-in- 
testinai tract of the patient being investigated. 

All the patients who were treated with propeptans 
in the manner to he described later, had been studied 
in either the hospital or out-patient department and 
gave histories of food-hypersensitivity with severe 
gastrojintestinal manifestations. X'o abnormalities 
were found on physical examination. Roentgenographic 
examinations of the gastro-intestinai tract and gall blad- 
der, performed in the routine manner, were normal 
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All showed clinical improvement after complete 
elimination of the offending foods and exacerbation 
of their symptoms followed the subsequent admini- 
stration of the offending foods. 

As it has long been known that psychiatric disturb- 
ances greatly accentuate allergic symptoms (18), 
two groups of patients were studied ; 

Group A. Seven patients with personal and family 
histories, clinical symptoms and roentgenographic 
evidence by controlled studies of the small bowel 
(le), of severe food-hypersensitivity, but without 
, psychiatric disturbances. 

Group B. Three patients with long-standing psy- 
chiatric disturbances in addition to the criteria listed 
under Group A. 

Technic 


Volume 16 
Number 5 

was hypersensitivity to several foods, the patient re- 
ceived one capsule of each 45 minutes before meals. 
At the end of three days, when it had been determined 
that the propeptan alone had not produced any un- 
toward clinical manifestations, the smallest amount 
of the offending food which the patient was known 
to tolerate without symptoms was added to each of 
the meals. After three to five days, if no symptoms 
had developed the amount of the offending food was 
increased by adding 20 to 25 per cent every three 
to five days, until the patient was ingesting average 
normal quantities of the food without discomfort. 

'If the patient, at any time, complained of dis- 
tress during this regime, the largest amount of the 
food previously tolerated without distress was given 
for one week. The amount was then slowly and 
carefully increased. 

When the patient could tolerate average normal 
quantities of the incriminated food without distress, 
that quantity was given for one to two weeks. The 
propeptan capsules taken daily were then gradually 
reduced until, at the end of two to three weeks, they 
were entirely eliminated. 

The treatment of a patient hypersensitive to milk 
(case 4) is given in detail in Table I. 

At the end of approximately five weeks of treat- 
ment, roentgenographic e.xamination of the small 
bowel was repeated, using barium, water and the 
previously offending food as the contrast medium. 
This series was then simultaneously compared with 
the previous abnormal study of the small bowel, 
using an 8-section view box. 

Results 

Before the results of treatment can be discussed, 
certain terms used in the description of the roent- 
genographic studies must be defined. 


Preliminary roentgenographic examinations of the 
small bowel were performed in the manner previously 
described (le). Two separate studies of the small 
bowel were made before beginning treatment with 
propeptans. The first was performed after the sus- 
pected food had been eliminated completely from the 
diet for five days, using pure barium sulfate and 
Avater as the contrast medium, and gave a normal 
result in all cases. The second was performed five or 
more days after the first study and the food to which 
the patient was clinically hypersensitive was added 
to the barium sulfate-water contrast medium. This 
second prodedure gave significantly abnormal re- 
sults in all the patients. 

Following the preliminary series of roentgeno- 
graphic examinations, a strict “propeptan diet,” as 
described by E. Urbach (19a), was given to each 
patient. The patient received 0.1 Gm. of type-specific 
propeptan* in capsule form e.xactly 45 minutes before 

TABLE 


Propeptan Treatment of a Patient Hypersensitive to Milk. (Case 4) 



Breakfast 

Day of 

Amount 

Quantity 

Treatment 

Propeptan 

of Milk 


(Gram) 

(fl. oz.) 

. 1-4 

0.2 

0 

5-8 

0.2 

1/4 

9-13 

0.2 

1/4 

14-16 

0.2 

3/8 

17-20 

0.2 

3/8 

21-24 

0.2 

1/2 

25-28 

0.2 

3/4 

29-32 

0.2 

1 

33-35 

0.2 

1 1/2 

36-39 

0.2 

2 

40-42 

0.2 

2 

43-45 

0.2 

3 

46-49 

0.2 

5 

50-52 

0.2 

8 

53-55 

0.1 

8 

56-60 

0. 

8 


each meal and the -food to which the patient was being 
desensitized was eliminated from the diet. When there 

The. Propeptans used In this study nvere supplied hy 
Delare. Associates, Phila., Pa. 


Luncheon Dinner 


Amount 

Quantity 

Amount 

Quantity 

Propeptan 

of Milk 

Propeptan 

of Milk 

(Gram) 

(fi. or.) 

(Gram) 

(fl. or.) 

0.2 

0 

0.2 

0 

0.2 

0 

0.2 

1/4 

0.2 

1/8 

0.2 

1/4 

0.2 

1/4 

0.2 

1/4 

0.2 

3/8 

0.2 

3/8 

0.2 

1/2 

0.2 

1/2 

0.2 

1/2 

0.2 

3/4 

0.2 

1 

0.2 

1 

0.2 

1 

0.2 

1 1/2 

0.2 

1 

0.2 

2 

0.2 

2 

0.2 

2 

0.2 

2 

0(.2 

3 

0. 

0 

0.2 

a 

0. 

0 

0. 

0 

0. 

0 

0. 

0 

0. 

0 

0. 

0 


1. Preliminary Study. The roentgenographic examim- 
tion of the gastro-intestinal tract, using banum 
sulphate and water as the opaque medium,, per- 
formed before beginning the propeptan treatment., 

2. Pretreatment Study. The roentgenographic examm- 
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ation of the gastro-intestinal tract performed be- 
fore the commencement of the propeptan therapy 
in which opaque medium contained barium, water 
and the food to which the patient was hypersen- 
sitive. 

3. Post-treatment Study, The roentgenographic e.x- 
amination of the gastro-intestinal tract performed 
after the completion of the propeptan therapy in 
which the opaque medium was identical with that 
used in the pretreatment study. 

4. Narrowing. Multiple areas of varying length of 
narrowing (below 1.5 cm.) in the caliber of the 
small bowel. 

5. Segmentation. Loss of continuity of the barium 
column due to breaking up into small boluses, 
separated by areas of narrowing. 

6. Scattering. Quantities of barium of varying size 
retained in the ileum after the tail of the barium 
column had passed. 

7. Transit Time. Time after swallowing required for 
the barium to reach the cecum. 

Group A. (Gaslro-Iuiestinal Food Hypersensitive 
Patients ivithout Psychiatric Disturbances). In all 
seven patients in this group, the preliminary roent- 
genographic examination .showed no abnormalities 
while the pretreatment examination showed abnormal- 
ities in all instances. The post-treatment examination 
gave' normal results, or almost normal ones, in all 
patients. 

In the two cases in which the mucosal folds of 
the stomach were wide and edematous in the pre- 
treatment study (cases 1 and 6) the post-treatment 
stomach pattern was normal. In five instances the 
opaque medium had reached the cecum in one hour 
in the pretreatment study (cases 1, 2, 3 and 6). 
(Some of the patients had more than one allergenic 
study when sensitivity to more than one allergen was 
present). In the post-treatment examination, the 
barium had reached the cecum at the end of one hour 
in two of these instances, both being in the same 
patient (case 1). In one case, however, (case 4) 
tJie head of the barium column had reached the ce- 
cum at the end of one hour in the post-treatment 
examination, while it had only reached the terminal 
ileum in the pretreatment study. 

As previously reported (le), the most striking 
changes in the intestinal tract in cases of gastro-in- 
testinal food hypersensitivity occur in the lower por- 
tion of the small bowel. Numerous areas of narrowing 
were noted in all of the pretreatment studies, while 
minimal areas of narrowing were present in three 
of the post-treatment studies (cases 1, 2 and 6). Seg- 
mentation occurred in all but one 'instance in the 
pretreatment examinations (case 3) but was absent 
after treatment in all studies. Scattering was present 
in all but one of the pretreatment studies (case 2), 
hut was absent in all the post-treatment studies. 

Six hour gastric retention was present in three in- 
stances before treatment (cases 1, 5 and 7) but had dis- 
appeared in all but one case after treatment (case 1). 
None of the patients were discomforted by the 


preliminary barium-water study, while all but one 
(case 6) complained of severe distress during or 
shortl}" after the pretreatment study. The symptoms 
varied from epigastric distress and nausea to severe 
abdominal pain and diarrhea. One patient (case 3), 
in addition to having gastro-intestinal manifestations, 
had an asthmatic attack. None complained of any dis- 
tress during or after the post-treatment study, al- 
though the allergen was present in the contrast 
medium. 

The information 'gathered from the study of group 
A is listed in Table II. 

The following histories are representative of the 
patients investigated. 

Case 1. I. H., a, 3.5-year-old white woman wa.s ad- 
mitted to the Medical Ward on 7 May, 1947, complaining 
of nau.'iea, vomiting and headache foilowing the Inges- 
tion of cerUain foods. She had been extremely sensitive 
to egg and pork since early childhood. As long as she 
can remember, her symptoms began with uneasine.ss one 
to two hours after the ingestion of the offending food 
with pain, nausea and vomiting following and becoming 
more severe 12 to 3C hours later. On admission the pa- 
tient had been vomiting almost constantly for two weeks 
and had lost 9.1 Kg. (20 lbs.) during this time. 

Her mother suffered from migraine, aggravated by 
milk and the patient had cyclic vomiting and diarrhea 
in childhood, aggravated by egg and pork. There were oc- 
ca.sional migraine-iike headache.s since the menarche at 
age 13 and frequent aphthae, coating of the tongue and 
flatulence. 

At the time of admission, the patiemt was a fairly 
well-developed and well-nourished but severely dehydrated 
white woman without other abnormal findings on physical 
examination, except for slight abdominal tenderness. 

Small Bowel Studies: The preliminary barium-water 
study showed nothing abnormal. The barium-egg study, 
performed before propeptan therapy was significantly ab- 
normal. The mucosa of the stomach was edematous and 
showed widening of the rugal folds. At one hour, the 
ihead of the barium column was in the sigmoid colon 
and at six hours, in the rectum. The upper small bowel 
pattern wa.s normal but there was narrowing, segmen- 
tation and scattering of the barium in the ileum. The 
stomach was empty at the end of three hours. The transit 
time was two hours. In the pretreatment barium-pork test, 
the mucosal pattern of the stomach was normal. At 
one hour, the head of the barium column was In the- 
cecum; at six hours. In the ascending colon. The up- 
per small bowel pattern was normal but there was 
narrowing, segmentation and scattering of the b.arium in 
the ileum. There was gastric retention at the end of 
six hours. The transit time was one hour. During both 
the barium-egg and barium-pork pretreatment studies, 
the patient developed severe abdominal cramps. 

The patient received propeptan therapy for six weeks, 
using type-specific egg and pork digests simultaneously. 
At the end of 10 days of treatment, the patient had only 
slight symptoms, and, after three tveeks was symptom 
free. She has remained symptom free. Ingesting average 
normal quantities of egg and pork until the present time, 
a period of seven months. 

The barium-egg test performed after the completion 
of the propeptan treatment showed a normal mucosal 
pattern of the stomach. At one hour, the head of the 
barium column was in the proximal portion of the 
ascending colon; at six hours, in the ascending colon. 
There was no evidence of narrowing, segmentation or 
scattering in the small bowel. The stomach was empty 
at the end of three hours. The transit time ■was one 



TABLE 11 

Results of Propeplnn Thernpy: RoontBcnogrnphic Findings in Food- Hypersensitive Persons without Psychintric Disturbnnces (Group A) 



TABLE II 

Results of Proueptnn Thorapy: Roentncnogrnphic Findings in Food- Hypersnnnitive Persons without Psychiatric Disturbances (Group A) 
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hour. The patient experienced no symptoms during the 
study. In the post-treatment barium-pork test, the mu- 
co.sal pattern of the stomach was normal. The head 
of the barium column was in the cecum at the end of 
one hour; in the a.scending colon at .six hours. There 
was no segmentation or scattering in the lower small 
bowel but minimal narrowing Avas present. Six hour gastric 
retention was still present. The transit time was three 
hour.s. No symptoms occurred during the test. 

The roentgenographic findings are shown in Fig. 1 and 
tabulated in Table 11. 

Case 6. M. S., a 47-year-old white housewife, was ad- 
mitted to the Medical AVard on 10 June, 1947 for evalua- 
tion of her cardiac status. Shortly before admission, 
she developed an acute attack of nausea and vomiting 
a.ssociated with loss of hearing, which persisted for 
two days. Que.stioning revealed that she had had 
similar eiJisodes for "several" j'ears. For the six 
months preceding admission, there had been periods of 
gnawing epigastric distress aggravated by cream or 
ice cream. Her appetite was good and there had been no 
weight lo.ss. There was no family history of allergic 
diseases. She had had cyclic vomiting in childhood and one 
attack of eczema relieved by "local medication.” Since 
childhood, she has had migr.alne-tj'po headaches, oc- 
curring once to twice each year. There has been marked 
constipation, frequent stomatitis, aphthae and edema of 
the tongue following the ingestion of ice cream or cream. 
The dietary habits are normal. There is no other food 
hypersensitivity. 

She is moderately well-developed, poorly nourished 
white woman in no Immediate distress. Except for a 
functional systolic mitral murmur, no abnormalities were 
noted on physical examination. 

Small Bowel Studies: The preliminary barium-water 
study was normal. In tbe pre-treatment barium-milk 
study, there was widening and edema of the mucosal 
folds of the stomach. At one hour, the head of the barium 
column was In the ascending colon: at six hours, in the 
transverse colon. The upper small bowel pattern was 
normal. There was narrowing, segmentation and scatter- 
ing in the lower small bowel. The stomach was empty 
at the end of three hours. The transit time was one hour. 

The patient received propeptan therapy for five weeks, 
using type-specific milk digest. At the end of three weeks 
the patient was symptom free and has remained so. In- 
gesting average quantities of milk, until the present 
time, a period of six months. 

The barium-milk test, performed after the completion 
of tbe propeptan therapy, showed a normal pattern of 
the stomach muco.sa. At one hour, the head of the barium 
column was in the ileum; at six hours, in the ascending 
colon. The entire small bowel pattern was normal with 
the exception of minimal narrowing in the lower por- 
tion. The stomach was empty at the end of three hours. 
The transit time was two hours. The patient had no 
.symptoms during either examination. 

The roentgenographic findings are shown in Fig. 2 and 
tabulated in Table II. 

Grout> B. (Gastro-hitesliiial Food Hypersensitive 
Patients ivith Psychiatric Disturbances). TTie prelim- 
inar}' barium-water study was normal in the three 
patients in this group. The mucosal pattern of the 
stoniach, the position of the head of the barium 
column at the end of one and six hours, the upper 
small bowel pattern, the transit time and the empty- 
ing time of the stomach were all within normal limits 
in both the pretreatment and post-treatment studies. 
Narrowing and segmenation were present in the lower 
portion of the small bowel in all the pretreatment 
studies. Scattering was absent in one case (case 10). 
With the exception of minimal scattering in one 


instance (case 9) none of these changes were noted 
in the lower small bowel pattern in the post-treatment 
studies. All experienced clinical symptoms during or 
shortly after the pretreatment study; none during 
or shortly after the post-treatment study. However, 
as will be discussed later, the amelioration of symp- 
toms in this group was onlj' temporary. 

The information gathered from the study of erouo 
B is listed in Table III. i 

Discussion 

Until the introduction of type-specific propeptan 
therapy, the treatment of gastro-intestinal food-hy- 
persensitivity had been both difficult and prolonged 
and the results had not been entirely satisfacton-. 
The three most commonly used methods of, treat- 
ment have been, according to Vaughan (20), (1) 
elimination, (2) desensitization and (3) skeptophy- 
lactic desensitization. 

1. Elimination. This is the oldest and most re- 
liable of all measures. The offending food and all 
its products are eliminated from the diet for pro- 
longed periods; sometimes for the entire life of the 
patient. This method is useful if the sensitivity is due 
to some non-essential constituent of the diet, but 
is both impractical and difficult to enforce if there is 
sensitivity to a commonly used, highly nutritious 
food, such as milk or egg. 

2. Desensitization consists of administering slowly 
increasing quantities of the food to which the pa- 
tient is hypersensitive. This method is theoretically 
possible, but practically it is time consuming, often 
unsatisfactory and not without danger. Very' small 
quantities of the food may produce constitutional re- 
actions and death from anaphylactic shock has been 
reported (21). 

3. Skeptophylactic Desensitization was first des- 
cribed by Besredka (8b). Minute amounts cf all 
foods to be served at the meal are given 45 minutes 
before the meal for several months. This procedure 
frequently produces good results but is irksome due 
to the length of time required. 

The propeptan therapy of food-hypersensitivity 
tLuithlen (16), E. Urbach (2b, c) has been u.sed 
in Europe and South America (17) for many years 
with excellent clinical results, but has not been given 
any extensive clinical trial in the United States. The 
procedure is simple, the diet is adequate from the 
onset of treatment and permanent deallergization is 
apparently produced. 

According to E. Urbach and associates (22), pro- 
peptans are preparations resulting from digestion of 
individual proteins by hydrochloric acid, pepsin and 
try'psin. They are composed of proteoses, peptones, 
subpeptones, simple peptides and amino acids in def- 
inite proportions but contain no undigested protein 
as do commercial "peptones.” They are type spe- 
cific and will protect animals sensitized by either 
the intravenous, subcutaneous or oral routes, against 
otherwise certain death in anaphylactic shock. 

The mechanism underlying the beneficial action of 
the food digests (propeptans) has not been entirely 



Pig. 1A (case 1) — Roentgenogams taken at 1, 2 and 6 hours of a patient with gastro-intestinal hypersensitivity to egg 
and pork. 

Row A. — Preliminary barium-water study showing no abnormalities. 

Rov/ B. Pretreatment barium-water-egg study showing hypermotiiity with narrowing, segmentation and scattering in 

the ileum. Row C. — Post-treatment barium-water egg study showing slight hypermotility. 
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explained.- E. Urbacli and Gottlieb (23) offered a 
working hypothesis to explain the method by which 
skeptophylactic treatment hy the, oral route renders 
tissue antibodies incapable of reacting with the anti- 
gen, at least in the major shock organs. They sug- 
gested that appropriate administration of small 
amounts of antigen elicit so-called micro-shocks (an- 
tigen-antibody reactions) which temporarily bind the 
tissue antibodies. Newly formed antibodies are, in 
turn, satiated by the antigen being slowly absorbed 
from the gastro-intestinal tract. They are of the 
opinion that these micro-shocks not only hind the tis- 
sue antibodies .but also cause an exhaustion of the 
antibody forming organs, re.sulting eventually in 
the arrest of antiliody production and deallergization. 
This deallergization is, at first, temporary but be; 
comes apparently permanent after several weeks of 
continuous oral treatment. By using food digests (pro- 
peptans) which retain the specificity of the undigested 
protein but are much less antigenic, the systemic re- 


Volume ic 
N^umber 5 

actions accompanying the micro-shocks are either com- 
pletely eliminated or greatly minimized. 

In our small group of patients (group A) who 
had both clinical and roentgcnographic evidence of 
food-hypersensitivity, but had no psychiatric disturb- 
ances, uniformly excellent results were obtained us- 
ing propeptan thera])y. All felt considerably improved 
after the first week of treatment and were practically, 
symptom-free at the end of the second week. In- 
■stifficient time has elapsed to determine the perman- 
ence of the deallergization but to date (i. e. four to 
.seven months) all are symptom free. Aside from 
the clinical improvement, which is a subjective method 
of evaluation, the objective roentgcnographic studies 
of the gastro-intestinal tract, admini.stering the al- 
lergen in the contrast medium, were cither completely 
normal or greatly improved at the completion of the 
treatment as in contrast to the abnormal findings 
obtained before the treatment (Table II). 

The three patients with both food-hypersensitivity 



O' ■ **« I. cin'-iA Row D. ' — Pretreatrnent barium-watep-pork study show! 9 

'lluirtaprin^ -n retanuon. 




Fig. 2. (case 6) — Roentgenograms taken at 1, 2 and 6 hours of a patient with gastro-intestinal hypersensitivity to milk. 

Row A. — Preliminary barium-water study showing no abnormalities. 

Row B. — Pretreatment barium-water-milk study showing widening of the mucosal folds of the stomach, hypermotility 
with narrowing, segmentation and scattering in the ileum. 

Row C. — Post-treatment barium-water-milk study showing minimal narrowing in the ileum. 
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TABLE III. 


i 


Results of Propeptan Therapy: Roentgenographic Findings in Food- Hypersensitive Persons with Psychiatric 


Disturbances (Group B) 




Case 

8 


Case 9 


Case 

10 

Psychiatric 

Disturbances 


Anxiety. Tension 

State, Severe 


Anxiety.Tension 

State, Severe 


Hypochondriasis 

Severe 

Status of Patient 

Untreated 

Treated 

Untreated 

Treated 

Untreated 

Treated 

Contrast Medium 
(Barium and: — ) 

AVatei' 

Milk 

Alilk 

AVater 

Milk 

Milk 

Water 

Milk 

Milk 

Mucosal Pattem 
of Stomach 

N 

X 

X 

N 

N 

X 

N 

N 

N 

Head of Barium ■' 

Column at 1 Hr. 

Ileum 

Ileum 

Ileum 

Jejunum 

Ileum 

Upper 

Ileum 

Ileum 

Ileum 

Ileum 

Upper Small 

Bowel Pattern 

N 

N 

N 

N 

X 

X' 

X 

X 

N 

Lowex- Small 

Bowel Pattern: — 

Narrowing 


/ 



/ 



/ 


Segmentation 

- 

/ 

- 

- 

/ 


- 

/ 

. 

Scattering 

- 

/ 

- 

- 

/ 

* 




Transit Time (hrs.) 

2 

3 

2 

3 

2 

6 

3 

6 

4 

Emptying Time 
of Stomach (hrs.) 

3 

3 

3 

1 

3 

1 

1 

3 

0 

Head of Barium 
Column at 6 Hrs. 

Cecuni 

Cecum 

Cecum 

Asc. 

Colon 

Rectum 

Rectum 

Trans. 

Colon 

Trans. 

Colon 

Trans. 

Colon 

Patient’s ■ 

Symptoms 


Abd. 

Pain 

' 


Diarrhea 



Abd. 

Pain 


Clin. Improvement 
After Treatment 

. 


Temporarj- 



Temporarj' 



Doubtful 


X equals Normal / equals Present - equals Absent t equals Minimal 


and severe psychiatric disturbances (group B) re- 
sponded satisfactorily to the propeptan therapy for 
the first three weeks. However, following this initial 
improvement, symptoms recurred and have persisted 
although the therapy was continued. The roentgeno- 
graphic examinations of the gastro-intestinal tract, 
performed after the completion of the treatment, mix- 
ing the allergen in the contrast medium, were nortnal 
in all three instances, contrasted with the abormal 
pretreatment findings (Table III). It would thus ap- 
pear that the actual food-hypersensitivity of these 
patients was relieved and that the recurrence of symp- 
toms was due to psychiatric factors. This opinion is 
in agreement with the findings of Bauer and others 
(18). 

In the use of the propeptan method of treatment 
of food-hypersensitivitj' there are certain facts which 
"must be constantl}' borne in mind if good- results are 
to be obtained. 

1. If the food. is not of protein origin (i. e. fats, 

carbohydrates, acids and salts) the procedure is of 
no value (24). - 

2. Propeptan therapy must be accurately^ adminis- 
tered. The capsule must be given exactly 45 minutes 
before meals. No food should be eaten between meals 


and careful attention should be given to the basic 
constituents of prepared foods, (e. g. milk and egg 
in cake). 

3. Unusually severe lypersensitivity requires sev- 
eral times the usual propeptan dosage and a slower 
rate of increase in the quantity' of the food to which 
the patient is hypersensitive. 

4. The ingestion of very large quantities of the 
food to which the patient rvas previously sensitive 
may result in a recurrence of the sensitivity after 
the completion of the treatment. 

5. Factors which may predispose to gastro-intes- 
tinal food-hypersensitivity should be eliminated. 
Among these factors are excessive food intake, para- 
sitic infections, hepatic disease, physiological abnonn- 
alities and pathological - states of the gastro-intestinal 
tract, endocrine dy'sfunctions, infectious diseases and 
psy'chic factors (19b). 

Summary 

1. The results obtained in' the treatment of 10 pa* 
tients suffering from gastrointestinal' food hypersen- 
sitivity', using type-specific .food digests (propeptans) 
are described. 

2. Excellent clinical improvement occurred in seven 


A. J. D. U. 
May, 19-19 
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of the 10 patients. The three patients who obtained 
only temporary clinical improvement had severe jisy- 
chiatric disturbances. 

3. Roentf(enogra])hic aimormalities of the gastro- 
intestinal tract, present before the institution of the 
treatment, completely or almost completely disap- 
jieared in all patients following the completion of the 
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treatment. 

4. Tile method of treatment, the possible mechanism 
of action and the sources of error are discussed. 

5. The promising results of this .small series 
warrants further study and treatment of other pa- 
tients who have gastro-intesiinal sensitivity to food. 
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^T^he sO'Calleo rhesus (Rh) factor agglutinins 
have been of concern chiefly to obstetricians and 
to transfusionists. A gastro-intestinal implication arose 
with the demonstration of the presence of an Rh 
antibody in the milk of sensitized mothers (1). It 
was implied that this antibody could be absorbed by 
the nursling with possible further passive sensitiza- 
tion of the latter. On this basis, nursing of er\'thro- 
blastotic infants bj^ their own mothers was interdicted. 
If the interdiction is proper it must be assumed that 
this Rh antibody withstands gastric and intestinal 
digestion. 

Of theoretic interest in connection with the possible 
enteral absorption of Rh antibody is the fact that we 
have demonstrated in ordinary commercial hog gastric 
mucin used for the treatment of peptic ulcer, an Rh 
pseudoagglutinin which is similar to that present in 
the milk of Rh sensitized mothers in that the former, 
likewise is of the “blocking” type and, by virtue of 
its method of preparation must also resist at least 
the gastric phase of digestion. Though we have ob- 
served no instance of passive Rh sensitization through 
the administration of hog mucin to humans, the same 
implications would appear to be attached to this anti- 
body as to that ingested along with the milk of sensi- 
tized mothers. 

We were led to an examination of hog mucin for 
Rh pseudoagglutinin through its previous demonstra- 
tion in hog parotid mucin. The latter, at one time was 
incorporated in the commercial therapeutic mucin (2). 
Pig parotid, in turn, had been examined along witli 
other glycoprotein-rich tissue preparations after it 
had been demonstrated that there was a considerable 
concentration of Rh "blocking antibody” in the gly- 
coprotein-containing IV-6 fraction from human plas- 
ma of j^resumably normal donor pools (3). It may 
be remarked in passing that the presence of a “block- 
ing antibody” or pseudoagglutinin which shows a 
significant degree of selectivity for Rh positive human 
erythrocytes, is unique neither to the pig nor to the 
human but has been found in a variety of animal 
and even in plant materials (4). The immunologic 
specificity of the Rh factor thus remains an open 


* The investigative work upon which this report is 
based was conducted at Halloran General Hospital, Staten 
Island. X. 1’. and the Veterans Administration Hospital, 
]Batavia, X. V, 


question of the definition of “specificity.” This ques- 
tion, while it merits mention, is not germane to this 
report tvhich deals with the method of demonstration 
and characterization of an Rh “antibody” in hog 
gastric mucin. 

E.kperimextal 

The high viscositj' of concentrated crude mucin 
solutions impedes the agglomeration of erythoc 3 te 5 
upon which demonstrable agglutination depends. Al- 
though it is possible to demonstrate agglutination of 
Rh positive human erythrocytes bj' a 2% solution 
of crude mucin in physiologic saline, for definitive 
studies the pseudoaggiutinin was concentrated and 
freed from viscid mucin. This was accomplished by 
dissolving three grams of crude mucin in 100 cc. 
of 0.9% NaCl. solution in, a 200 cc. beaker and adding 
glacial acetic acid, dropwise, until the pH (as meas- 
ured by the glass electrode) was 4.5. An equal volume 
of dioxanc was then added to fill the beaker which was 
covered with a watch glass and allowed to stand over- 
night in the refrigerator. A crean^v-yellow precipitate 
had formed by the next morning and was found adher- 
ing to the bottom of the beaker. The supernatent fluid 
was decanted and discarded and the precipitate dis- 
solved by the addition of 20 cc. of 0.9% NaCl solu- 
tion to the precipitate. A turbid solution results which 
was clarified b}' the dropwise addition of 10*/ 
Na^COs solution to a final Ph of 6.8.* 

Amenability of human ety'throc 3 'tes to agglutina- 
tion b 3 - mucin extract was determined on the basis 
of the so-called “conglutination” or slide test. Human 
blood samples were obtained in citrate-Vacutaincr.- 
(5) and the Rh and hemagglutination category oe- 
termined Ity the use of standard human typing anti- 
serums. A "drop of the citrated blood was placed with- 
in a paraffined ring on a glass slide and a drop of 
the hog mucin e.xtract added. (In some instances, 
the latter was wade up in 10% modified human 
globin (6) as a rouleau.x facilitator since the con- 
glutination test appears to be contingent upon the 
formation of rouleaux). The slide with the reagent- 


• On continuou.s .standing in the Ice box for tno 
three weeks, the latter solution deposit.^ the traces o. 
viscid mucin that remain, without loss ot acglutlnt (in? 
effect on P.h po.sltive human erj'throcytes. 
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blood mixture was placed upon a ground glass il- 
luminator and the degree of agglutination read macro- 
scopically at the end of five minutes and at the end 
of twenty minutes. 

Where agglutination occurred within five minutes 
of mixing, the sample was recorded as positive with 
the rough quantitative designation of one, two, three 
or four plus. Wliere agglutination was negative at 
the end of live minutes hut appeared before twenty 
minutes had elapsed, the result was designated as 
“doubtful.” Samples showing no agglutination (mi- 
croscopically confirmed) at the end of twenty minutes, 
were called “negative.” 

“Blocking” effect was tested by suspending washed 
Rh positive er3qhrocytes in varying concentrations 
crude hog gastric mucin in phj-.siologic saline, centri- 
fuging, discarding the supernatent and resuspending 
in standard Rhf, human antiserum. The results were 
read after recentrifuging, by the original Wiener- 
Landsteiner technique as applied to blocking anti- 
bod}' demonstration by Potter (7). 

Results 

Table I gives the comparative results on twenty 


cytes and to be independent of the classic blood group- 
ings except for traces of an anti-A factor. The latter 
gives a microscopicallj- demonstrable pseudoagglutina- 
tion in some Aj blood samples. 

Weak agglutination within the five minute period 
on Rho negative blood samples was noticed only 
where the latter were rh' and/or rh" positive. W'e 
have encountered no instance of agglutination in 
Rho rh' rh" negative crjlhrocv-tes. 

The blocking antibody titer of several lots of 
hog gastric mucin in 2% solution was 1 :7. 

Discussion 

The presence of an antibodj" with the definitive 
characteristics of an anti-Rh substance in hog gastric 
mucin raises several points of discussion all of whid’ 
while admittedl}' speculative, are of potential im- 
portance. First, does the therapeutic administration 
of hog gastric mucin produce passive Rh sensitiza- 
tion in the recipient and possible accelerated hemo- 
clasis in the same manner as the rhesus factor in in- 


TABUE I 

Comparative Agglutination of Human Erythrocytes by Standard Human Antiserum 

(Rho) and Hog Mucin Extract 


Sample 

Aglutinaticn 
Human Antiserum 

Reaction 

Hog Mucin 

Blood Type 

Remrarks 

An. E. 

q. j. j-q. 

4-4-4- 

A pos. 


Ba. 

+ 

doubtful 

A nog. 

rh' pos. 

Er. 

■4- + + 

-f--f -h 

B pos. 


tt’a. 

+ + 

4-4-4-4- 

O pos. 


Ka. 

q-q.q- 

4- 4-4-4- 

V 


Baj'. 

-f-4- 

q-q. 

A pos. 

old blood 

Al. 

q- 

doubtful 

A pos. 

old blood 

Go. 

+4- 

negative 

A ncg. 

rh" pos. 

Ro. 

4- 4-4-4- 

-U-f -p 

O pos. 


Rot. 

ncgatlve 

negative 

O nog. 

rh' rh" unknov.-n 

St. 

negative 

-7--r 

A pos. 

transfusion reaction- 
post-gastrectomy 

Ga. 

q-q-q- 

-f--r-r-f 

V 


Lc 

4--h4- 

q- 

A pos. 


Ant. 

4- 4-4- 

-U-L-i- 



O'B. 

4-4-4-4- 

4-4- 

O pos. 


Mai. 

negative 

doubtful 

AB ncg. 

rh' rh" unknown 

Man. 

4--i--r 

4-4-4- 4- 

A pos. 

transfusion reaction- 
post-gastrectomy 

Re. 

negatlvo 

negative 

B neg. 

rh' rh" negative 

Fo. 

doubtful 

4-4-4- 

O p03. 


LI. 

negative 

nogatlve 

O ncg. 

rli' rh" negative 


blood samples with representative di.stribution. It 
indicates the strong parallelism between the human 
and the porcine agglutinin. The results seem to lie 
contingent upon the Rh status of the tested crythro- 


gested human milk is supposed to operate in an Rh 
positive infant? Or, second and contrawise, would the 
ingestion of an absorbable blocking antibody act to 
prevent active sensitization should an Rh negative 
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ulcer jiatient on mucin tlierapy receive inadvertent Rh 
positive transfusions? Both these possibilities are so 
remote that they can only be answered by continued 
clinical observation. 

Thirdly, there is some suggestion that a blocking 
antibody may he of therapeutic utility in the active 
trealment of some cases of erythroblastosis. It is 
not inconceivable that porcine material, with its in- 
cxpcnsivcness and plentitude could be the starting 
source in the development of such a therapeutic 
product. 

The fourth ])oint is the possible necessity for the 
rigid e.xamination of the current genetic theories 
to account for the natural occurrence of a “rhesus” 
factor in porcine materials. Such an exploration may 
be belated. The continued growth and arborization 
of Rh subtype from type has become somewhat con- 
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fusing to the physician who is not a trained geneticist. 
We are still faced by the fact that Rh “agglutination” 
difTcrs radically in its physical characteristics from 
specific (i. e. A and B) hemagglutination, the former 
being more like the pseudoagglutination produced by 
alkali or other lipolytic hemolysins (8). On the other 
hand, that there is a demonstrable difference between 
“Rh po.sitive” and “Rh negative” human erythrocy- 
tes, inherent in the latter, is undeniable. The dif- 
ference even exists toward hog gastric mucin extract. 

Summary 

Commercial gastric mucin designed for the treat- 
ment of human gastric ulcer contains an Rh anti- 
body of the blocking type. The significance of the 
presence of this antibody in a porcine product is un- 
known. 
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Dextrose, Insulin and Epinephrine Tolerance Tests In Cirrhosis of the Liver. 

By 

ROBERT W. HILLMAN, M.D. 

Brooklyn, N. Y. 


A VARIETY OF TESTS liavc been designed to detect 
disturbances of carbohydrate metabolism in 
hepatic disease. Some, such as the Icvulose and ga- 
lactose tolerance tests, have shown a fair degree of 
correlation with the amount of pathological change 
encountered. The dextrose tolerance test, however, 
has often failed to indicate existing liver damage, and 
this lack of sensitiiaty might be expected in the 
closely related insulin and epinephrine tolerance tests 
as well. 

In order to determine the comparative validity of 
the dextrose, insulin and epinephrine tolerance tests 
;md the extent to which they exhibit parallel results, 
all three were performed in a series of patients with 
cirrhosis of the liver. 

Blood serum inorganic phosphate values were de- 
termined together with blood glucose levels, since 
concomitant changes are usually^ observed during the 
active metabolic processes of which these are the 
two most widely applied indexes. 
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M.aterial and IMethods 

Seventeen cases were studied, comprising 15 of 
Laennec’s cirrhosis, one of biliary cirrhosis and one 
of post-necrotic cirrhosis. All presented clinical and 
laboratory eta’dence of the disease, and in 13 the 
diagnosis was confirmed by biopsy, autopsy or both. 
Tile dextrose tolerance test was performed in each, 
but all three tests were completed in only 14. 

Patients were on a nutritious, high protein diet, 
containing approximately 365 grams of carbohydrate 
(1) for a period of at least one week prior to the 
dextrose study, further standardization of food in- 
take being held unnecessary (2). A similar interval 
was allowed between subsequent tests, the insulin tol- 
erance usually being determined second. 

The intravenous dextrose tolerance test was em- 
ployed to provide a uniform load by eliminating the 
factor of absorption (3), an especially signifirant 
variable in patients with portal hypertension and/or 
ascites. Moreover, the liver apparently metabolizes 
parenterally administered sugar much as it does that 
ingested (4, 5, 6). The dose was 25 grams (50 cc. 
of a 50% solution) in each instance, the factor of 
body weight, apparently important with smaller quan- 
tities (7), being reported as without influence at 
the higher level (8, 9). The solution was injected at 
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maximum possible speed, usualh- through a 20 gage 
needle, since it has been shown that variations of 
two to four minutes in the time of injection have no 
effect on the subsequent blood sugar curves (9). 
Blood samples were obtained in the fasting state pre- 
ceding, and at 1/2, 1 and 2 hour intervals following 
injection of each test substance. Samples were an- 
ah-zed for blood sugar by the modified method of 
Benedict (10) and for serum inorganic phosphate 
by the method of Fiske and Subbarow (11), 

In the insulin tolerance test a standard test dose 
of 10 units intravenousl}' was arbitrarily employed at 
first. Later, because of a severe reaction in one patient, 
the more wideh’ accepted dose of 0.1 unit per kilo- 
gram of body weight (12) was adopted. 

The epinephrine tolerance test consisted of the 


intramuscular injection of 0.6 cc. of a 1 ;1000 solu- 
tion (0.6 mgm.) the dose reported as most suitable 
for determining this response (12, 13). 

Results 

Results are recorded in Table I. 

Dextrose Tolerance Test: Usuall}- the blood sugar 
level two hours after the intravenous injection of a 
stated quantity of glucose should be at or below the 
fasting figure (7, 8) ; the height of the cuiA-e is thought 
to be without significance (40), especially since it evi- 
dentl}' reflects the rate of diffusion as well as of the 
metabolism of the sugar (14). In this study a two 
hour level that exceeds the fasting figure b}' more 
than five mgm. per cent is regarded as abnormal 
(“diminished response”) and one that falls to 15 


TABLE I 


Blood Level MGM % 


Per Cent 


Patient 

Sex 

Age 

Diagnosis 

Test 

Substance 

Fast 

1/2 Hr. 

1 Hr. 

2 Hr. 

Change 






D. T. T. 

Sug. 

93 

186 

132 

88 

-f-50 







In. P. 

1.9 

1.9 

1.9 

2.1 

+11 

1. 

T. S. 

M 

71 

Laennec's 

I. T. T. 

Sug. 

9G 

5C 

59 

91 

—42 







In. P. 

2.G 

2.1 

1.7 

1.9 

— 35 






B. T. T. 

Sug. 

85 

103 

116 

104 

+36 







In.P. 

2.7 

2.1 

2.6 

2.6 

—22 






D. T. T. 

Sug. 

64 

150 

82 

70 

-rl34 







In. P. 

3.8 

3.7 

3.5 

3.5 

—8 

2. 

A. H. 

F 

56 

I>aennec’s 

I. T. T. 

Sug. 

SO 

35 

56 

76 

— 56 







In. P. 

3.7 

2.8 

2.8 

3.4 

—24 






E. T. T. 

Sug. 

80 

103 

112 

84 

+40 







In.P. 

3.4 

3.3 

3.4 

3.4 

—3 






D. T. T. 

Sug. 

89 

152 

136 

86 

+ 71 







In.P. 

4.0 

3.6 

3.2 

3.3 

—20 

3. 

C. J. 

M 

7S 

Laennec’s 

I. T. T. 

Sug. 

70 

52 

45 

59 

—36 







In. P. 

2.5 

2.0 

2.2 

2.4 

—20 






E. T. T. 

Sug. 

S3 

97 

95 

76 

+ 17 







In.P. 

2.3 

2.5 

2.4 

2.8 

4-9 






D. T. T. 

Sug. 

96 

163 

116 

87 

4-T9 







In.P. 

4.9 

4.1 

4.8 

4.7 

—16 

A. 

tv. H. 


4G 

Laennec’s 

I. T. T. 

Sug. 

84 

40 

52 

82 

—52 







In.P. 

3.5 

3.0 

2.7 

3.1 

—23 






E. T. T. 

Sug. 

96 

105 

120 

89 

+25 







In.P. 

3.7 

3.5 

4.0 

3.7 







D. T. T. 

Sug. 

78 

159 

111 

91 

+ 103 







In.P. 

4.0 

4.9 

3.7 

3.8 

—8 

5. 

V. O'D 


■43 

Laennec’s 

I. T. T. 

Sug. 

95 

51 

53 

70 

— 15 







In.P. 

7.2 

5.1 

4.7 

5.7 

—35 






E. T. T. 

Sug. 

80 

101 

113 

92 

+ 40 







In.P. 

4.0 

3.6 

3.8 

3.9 

—10 






D. T. T. 

Sug. 

82 

138 

115 

78 

+ 68 







In.P. 

4.1 

3.5 

4.1 

4.2 

— 15 

6. 

J. H. 

M 

50 

Laennec’s 

I. T. T. 

Sug. 

79 

53 

82 

92 

—33 







In.P. 

3.2 

2.8 

2.4 

2.8 

—25 






E. T. T. 

Sug. 

91 

99 

116 

116 

+ 27 







In.P. 

2.6 

3.0 

2.9 

2.9 

+15 






D. T. T. 

Sug. 

94 

ISU 

124 

85 

+ 102 







In.P. 

2.8 

2.3 

2.7 

2.4 

—18 

7. 

E. F. 

F 

75 

Laennec’s 

I. T. T. 

Sug. 

99 

43 

31 

— 

—68 







In.P. 

2.6 

2.2 

2.1 

— 

—19 






B. T. T. 

Sug. 

88 

110 

127 

127 

4-45 







In.P. 

3.1 

3.3 

2.9 

3.1 

—6 




.D. T. T. 

Sug. 

78 

124 

107 

63 

+ 59 


In.P. 

3.7 

3.8 

3.8 

4.0 

. . —8 

I. T. T. 

Sug. 

80 

29 

46 

62 

—64 


In.P. 

4.0 

3.0 

3.6 

3.0 

—25 

E. T. T. 

Sug. 

70 

96 

98 

78 

+40 


In.P. 

4.3 

3.0 

3.9 

4.1 

—30 


8. T. C. 


25 


Laennec’s 
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Patient 

Sfx 

Ape 

'riii: .A.vtiinc 

DiftQnctU 

.\;; Join:;, 'At. or Dim 

TADLC 1 

Teit r»(jt)ttAncr 

siivi; Di.sii.vsci, 

UeVft 

Tatt 1 ? Hr. 

MGM 

1 Mr. 

2 Hr, 

Volurr;.: 

j- 

Cent 





l». T, T. 

.OllET. 

> 4 

iv: 


43 

TTT 






In P. 

•> 

4 * 




t*. .1. Mix- 1>. 



J*urnn»> 

I, r. T, 

J'uir. 

\ \ 


» h’ 

» C 

' -3€ 






In. P. 

It 

1 .2 

4 A 

0 

rw/.J 

♦» 1 





i; T. r. 

rt-.iit. 



« ‘*2 








In. P, 

i 

4.7 


{31 

7 h 






is 'r, T. 

t'Oi;. 



7!:» 

... 








In. P, 


: * 

-V ^ 

Z 2 


!e, 1., V. 

.M 



I. T. T. 

lUie. 


-■v 

iz 

4< 

—72 






In P. 


s 

3 *■ 

3./ 






)■- T. T. 

t'ior. 



Ut 


- H 






In. P, 

• -V 

2 ‘j 

r. 

2 4 

-T-i: 





P. T. T. 


H*. 



h; 

4» 






In.P. 


3.4 

2 4 

■> 


51, Vt. U. 




1 T. T. 





fc ^ 

— 71 






In P. 


-3 / 

33 

3 * 

^ i, 





i; r. T. 

riue 


i*‘- 

110 

113 

"" 3^ 






In P. 

it* 

3 r, 

3.4 

3 ( 

12 





l>. T. T. 

Pur. 

71 

14% 

ic: 
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4.'> 

1 « 

4 C 

4 C 


If, a. 

1' 


tA-o-nisre’p 

1 . r. T, 

Pue 


1 

3 j 

tt 
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In P. 

•> 

t r 

4 4 

4 * 

—14 





1’- T, r. 


«> 

i"'. 

If : 

t-v 

T 14 






In P. 

■i : 

i T. 

4.4 

47 






l>. T. T. 



1 . * 

13': 
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i ' 

* » 

3 "A 

t : 

— 

12. K, .\t. 

V 



1 T. r. 


> * 

u. 


3; 







In. V. 

.! * 

: < 

3> 

3 H. 

— 15 





15 T. T. 

Sujr. 

*■ ^ 




- 14 






If! r. 

t) ^ 

3 1 

2 € 

-* • 

— !I 





P. T. T. 

Puc. 


12 3 

Vt 


r 37 






In. P. 

* » 

i' ’ 

7 T 

7 : 

—3 

It. .M. !l, 

.Vt 

!tt 


1 T. T. 
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73 

:t 
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In. P. 
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i V 

* 0 

4 V 
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i; T. T. 

PuC- 

'• Z 

1 3 j 

134 

><4 

— ’v 






I»i. P. 

z ^ 

3 “ 

2 4 

3 4 

— IJ 

i;.. m:. It. 

M 

■10 


P T. T. 


71 

r.i 

"Tif 

:'4 

-- J5I 






In. l\ 

.> 

3.3 

•* » 

•t > 



nt. .M. n. 

V 


JUlV\r> 
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} « • 

•3 

*4 
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In. r. 

7 0 

3 3 


Z K 

— i: 
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.M 
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2 7 
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z ^ 
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/’('r ffiti or iiiDfc lK.'!t)\v tlic tictrnninntion is 

clavsifictl as an "cxa^iicratvd response." Tliis itnrqnc- 
taiion is purely ariiiirnry, pcirsicnlarly since etirrrs 
reaeliiii" to 20 to X) jK'r cent below preinjection levels 
may sonietiines lie noteil in the ahsence of obvious 
disease (3). Of 17 patients 12 showed a nonnnl <tcx- 
trose tolerance curve, three a diminishetl (psciulo- 
diabetic) and two an exaitKerated re.sponse. 

Iiisiiliii Tolerant-,' Test: 'I'liese etin’es are like- 
wise classitied as normal, <limiivishe(l, or exai;j;eratcd 
rcsponse.s, with a inaxinnini fall of -lO to (jO {)cr 
cent below the fastinj; blood snv;ar level beinj; rcfiarded 
ns the normal ranije ( U) per cent on either side of the 
usually nccejJtcd fijtnre of aO per cent (12). Uf the 
14 jiatients in whom this test was jK-rfonned six 
.showed fifjures within these limits, four exhibited an 
exa.t,',t,'erated and four a iliminished response. 

Sensitivity to insulin seemed indcjiendent of the 
dose administered; 0.1 unit per kiloK-ram of bixly 


weieh: was ju't a- pro<luctivc of e.xaecerr.tcvi rc- 
•-((ouses as the initially employed 10 unit dose. 

li['ii;ef'l;rit:e Tc!,rai:ee Test: It is ccnerally ac- 
cepted that a normal re-ji'insc is chnrtictcrircti by an 
elevation of blood sie^ar to .W to 40 nieni. jKr cent 
ahive the fa-tinj: level in .'0 to (O Tninnics after 
epinejdirine administration with a return to the fast- 
in;; value by the end of two hours ( 12. la). The 
)>ancity of standard fv^ttres re]xntetl and the exceje 
tions noted in one series (13) emphasitC the arbi- 
trary character of the nornvil ran,i;e adopted in tbia 
study: an incre.ase of 30 /’cr eer.l or more over and 
a retuni to within five mt;m. |)er cent of the fastin? 
level. Of 14 i>atients injected with eiiincphrine. thr^ 
exhibited normal curves, six showed a diininisbed 
response above and a las in returnin;.; to the Imsit 
line, and five showed a normal rise in blocxl sttgar but 
an abnonn.al. jiersistent elevation at the end of the 
test. 

In "eneral these three tests .should refle« interde- 
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pendent and, to some extent probably, identical mech- 
anisms. If so, the insulin and epinephrine responses 
should present mirror images of the same phenome- 
non, and the dextrose curve should represent a com- 
posite effect. Only one patient showed abnormal 
curves in each instance (consistent in direction). Of 
the remaining 11, four responded abnormally to the 
insulin and epinephrine, six to the epinephrine and one 
to the dextrose alone. 

Blood serum inorganic phosphate levels are de- 
pressed by the administration of dextrose, insulin or 
epinephrine (12, 15, 16, 17), but few figures are 
available to indicate the magnitude of this change 
in normal individuals and the variations encountered 
in diseases other than diabetes mellitus. Accordingly, 
purely arbitrary figures are selected for classifying 
the inorganic phosphate response to the injection of 
each of the substances tested. A depression of at 
least 10 per cent below the fasting level in the cases 
of the dextrose and epinephrine and of 15 per cent 
in the case of the insulin is regarded as normal. In- 
dices of exaggerated re.sponses do not seem warranted. 

On the basis of these criteria, nine patients showed 
a normal response of serum inorganic phosphate to 
the injection of de.xtrose, and eight less than normal. 
All 14 who received insulin e.xhibited anticipated in- 
organic phosphate reductions, but only eight of these 
did so following epinephrine administration. Four 
individuals showed a normal response to all three 
substances, four to dextrose and insulin, three to in- 
sulin and epinephrine and three to insulin alone. 

There was no apparent correlation between the re- 
sponse as measured by blood sugar curves and as 
indicated by serum inorganic phosphate changes, either 
in the same test or among different tests. Moreover, 
the results of these tolerance studies in general seemed 
in no way to reflect clinical pictures presented. If 
any trend existed, it seemed for patients with long- 
standing cirrhosis to show fewer abnormal responses 
than those with relatively newly manifested disease. 
The epinephrine tolerance test seemed most sensi- 
tive in the former group. 

Discussion 

Abnormalities of carbohydrate metabolism in liver 
disease have commanded attention ever since the 
French and German schools differed over the inter- 
pretation of glucose tolerance tests towards the end 
Of the last century fl8). Conn et al. (19) reported 
six cases of early biliary cirrhosis (“ascending in- 
fectious hepatitis” secondary to cholecystitis) with 
severe fasting hypoglycemia and a hyperglycemic re- 
sponse to ingested glucose. Moore and O’Farrell (20) 
and Meulengracht (21) reported spontaneous hypo- 
glycemia' in association with hepatitis, and Cross and 
Blackford (22) observed it following neoarsphena- 
mine therapy. Nadler and Wolfer (23) found hypo- 
glycemia to be the only evidence of liver dysfunc- 
tion in a case of primary hepatic carcinoma, and 
Rank and Zelson (24) and Van Creveld (25) de- 
cribed comparable irregularities in glycogen storage 
disease (von Gierke’s). .Severe burns have been noted 


b}' Wolff, Elkington and Rhoads (26) to be associated 
with impaired dextrose tolerance due to “secondary 
liver damage.” ^Moreover, diabetes has been found to 
disappear during the development of cirrhosis (27). 
Although the mechanisms responsible for these phe- 
nomena are not wholly understood, the practical im- 
plications of the problem have long been reflected in 
improved management of cases requiring surger}' of 
the biliary tract (28, 29, 30, 31). 

The oral dextrose tolerance test has been most 
widely' employed in studies of liver function — some- 
times with modifications such as those of Althausen 
et al .(32), involving insulin and water administration 
as well. Utilizing intravenous technique, Wilson (33) 
noted a low peak, sudden initial drop and a very' de- 
layed return to the fasting hood sugar level in five 
patients with cirrhosis of the liver — a response he 
did not regard as diagnostic. More recently', Tagnon 
and Campbell (34) performed the intravenous toler- 
ance test in 25 patients with cirrhosis and obtained 
normal curves in 15, a diminished response in six 
and an exaggerated (late hypoglycemic) type in four. 

These and other reports emphasize the variety of 
dextrose tolerance curves manifested in liver disease 
(without demonstrable relationship to the severity of 
hepatic derangement) and the frequency of normal 
patterns in the presence of well established disease 
processes. Such findings, while seeming to preclude 
a “characteristic response” in cirrhosis and related 
disorders, are not necessarily' inconsistent with the 
animal and clinical experiments of Conn et al. (19), 
Williams and Dick (35), So.skin and his group (36, 
37, 38, 39, 40) and Althausen (41), which showed 
that widely differing dextrose tolerance curves may 
in fact reflect the same pathological process in the liver, 
but seem to depend on the degree of damage present. 
Early parenchymal involvement is e\'idently' associated 
with a “hyperirritability” of liver cells (Whipple Perg- 
thal and Clark (42) ), causing an initial diabetic type 
of curve, which, with further injury, yields to a normal 
curve before the even later pattern of an unresponsive 
liver. Hepatic rather than peripheral muscle mechan- 
isms seem definitely to be implicated in view of the 
demonstration by Friedenson et al. (43) that normal 
arterial-venous blood sugar relationships obtain in 
liver disease. 

Although increased sensitivity to insulin is often 
stressed as characteristic of hepatic disorders, the 
results in this te.st were similar to those achieved in 
the dextrose study ; increased as well as decreased 
tolerance was demonstrated. That this phenomenon, 
too, may well indicate different stages of liver in- 
volvement is suggested by' the report of Judd, Kepler 
and Rynearson (44), in which a patient with a “fatty' 
metamorphosis of the liver” exhibited a prolonged 
pha.se of insulin resistance prior to the onset of a 
condition of spontaneous hypoglycemia. Soskin (37) 
related the degree of insulin sensitivity' to the phase 
of hepatic disturbance. 

The cun'es demonstrated by the epinephrine toler- 
ance test were most consistently abnormal. Loeb et 
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•al. (45) were not iinjiressed by the lilood sugar re- 
sponses noted in liver disease, but subcutaneous ad- 
ininistralion as employed by them may not so readily 
lend itself to optimal results. On the other hand, 
SucksdorfT (47) noted an abnormally low rise in the 
blood sugar of 12 cases of acute hepatitis, one of 
acute yellow atrojthy and one of diffuse hepatic car- 
cinomatosis. Rank and Zelson (24) and Van Creveld 
(25) reported similar results in their studies of 
glycogen storage disease. -Markowitz (47) fountl the 
onset of epinejdirine induced hyperglyccmi.a in rab- 
bits to be dependent upon the. glycogen content of 
the liver. 

It must be emphasized that, in contrast to cliffu.sc 
hepatitis, the cirrliotic liver usually contains areas of 
api)arcntly normally functioning iKirenchyma, that 
curve patterns ha\'e not yet been adetiuatcly estab- 
lished for normal subjects and that a variety of re- 
sponses to each of the three tolerance tests is cvidentlj' 
consistent with i)revailing physiologic concepts and 
reported c.xperience. Nevertheless, it is difllcult to c-x- 
plain the lack of correlation among them. In a given 
instance one test might be more sensitive than the 
others, but, although separate mechanisms arc ap- 
parently involved in hepatic storage and hre.akdown 
of glycogen (48), both processes sliouhl, to some ex- 
tent, he measured by each of the stdistances injected. 
Responses in kind, if not necessarily in degree, should 
result. This did not occur, however: patients with 
increased sensitivity to insulin did not always c.x- 
hibit a terminal hypoglycemia in the dextro.se toler- 
ance test, nor a rapid return to preinjection levels 
after an epinephrine stimulated elev'ation. In general, 
the results of one test could not be used to predict 
cither the nature or the magnitude of the responses 
in the other two. 

Similarly with respect to the serum inorganic phos- 
phate curves; although insulin produced significant 
reductions below fasting levels in every patient, dex- 
trose and epinephrine often failed to effect appreci- 
able changes. Moreover, where sugar and inorganic 
phosphate levels were simultaneously altered, no con- 


.st.int (/u.'inlitalive relationship wa.s obsen'cd. Tlic fall 
in serum inorganic phosphate induced by dextrose in 
iver disease m.ay represent a point of differentiation 
between true diabetic curves and the hypoglycemic 
response .sometimes noted in hepatic drsordcr.?. 

The findings indicate that the.se tests, singly or even 
collectively are not adequate criteria of hepatic cir- 
rhosis. .Selective injury of the liver with rc.si>ect to 
certain inetalmlic jjroce.sses ajiparently precltidc.s die 
adoption of any one test ns a dependable index of 
functional iniiiairmeiit. 

Su.M.MAUV 

1. Intravenous dextrose, intravenous insulin and in- 
tramuscular epine[)hrine tolerance tests were jierformcd 
in a group of patients with cirrhosi.s of the liver and 
the re,s)iotise,s classified according to ilic nature of 
the venous hlootl sugar changes induced. Serum in- 
organic phosphate levels were simultaneously detcr- 
mine<l. 

2. Of 17 uho received iiiliTueiious dextrose, 12 
showed a normal, three a rliniinished (pscudo-dia- 
hctic I aiul two an exaggerated re.spnnsc. Of 14 receiv- 
ing intravenous insulin, si.x yielded normal, four dimin- 
ished and four exaggerated re.sponscs. Of thc.se same 
14. 11 exhibited an abnormal and tlircc a nonnal tol- 
erance enrve to tbe intramtiscnlar injection of cpine- 
jiltrine. 

.1. There was no apjiarent consistent correlation 
among the results in the three tests employed, nor 
were parallel changes exhibited between blood sugar 
and scrum inorganic phosphate curves. 

4. While an aluiormal response to intramuscularly 
injected epincjdirinc is most frequently observed, none 
of the tolerance tests perfonned appear.* to be a rc- 
li.ablc index of disturbed hepatic function or of the 
degree or duration of liver damage present in pa- 
tients with cirrhosis. 

• Thr nntlior lil.s nppi'celatton to Dr. Arthur 

.1. I’.'ilr);, .Ir. for ills piiUlancc In the conduction of thir 
.slud,v. 
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An Unusual Case of a Perforated Littrc Femoral Hernia 

By 

JOSICPII A. LAZARUS, M.D. 

Xkw Yokk. X. "S' 


Cask Rkpoht 

TWr us. C. K. ,\(;ki) 61, was admitlcd hi the ho.<;pital 
-‘-VXa, i-oo A. M., XovcnilHT 12. 19-17. Since the 
stuklcn (Icalli of her Ini.shrmd eijjht month.'; previonsly, 
she had been in a mental institution in upstate Xc’w 
York for a recurrent attack of manic dcpre.ssive psy- 
chosis (depressive phase). Apiiro.Nimately six weeks 
af^o it was noted that site liad a rit,dit femoral hernia 
wln'ch could he ea.siiv reduced. Seventy-two hotirs 
prior to admission ir> the hospital .she develn[Hd an 
incarceration of the hernia, and an attempt at re- 
duction was unsnccessfiil. There was moderate vomit- 
ing. During this period she had several loose bowel 
movements. .About 24 hours jirior to hospital ad- 
mission temperature rose and her condition became 
grave. .A surgeon, who was called in to sec her, re- 
fused to submit her to .surgery for fear that she would 
be unalile to withstand the ordeal. De.siiitc this, how- 
ever. her family memliers insisted UfKiii tratisporting 
Iter by ambulance to a hospital in Xcw York City. 

Ilxamimtion: Mentality fairly good. Temperature 
102.4' F. ; pulse 1 10. Moderate dehydration. Visible 
peristalsis around umbilicus, but little abdominal dis- 
tension. The chest retealed an area of bronchial 
breathing over the right base posteriorly. HIockI pre.s- 
.siire 104/70. Recta! digital e.xamitintion showed an 
emjity ampulla. 

There was an area of brawny indunitiou involving 
the atiterior and medial asiiects of the right thigh., 
which extended from the groin to the juncttire of the 
of the middle and lower thirds of the thigh. The .skin 
over this region was dusky-red and felt hot to the 
touch (Fig 1). Crejiitation could be elicited over the 
area of Scarpa's triangle. 

Prcsi<r(/iral iiiifrrrssioii: At this time it was my 
impression that the patient had a jicrforated. stran,gu- 
lated femoral hernia (Littre’s) with a phlegmon of 
the thigh duo to spillage of intestinal contents, and 
a septic thrombophlebitis leading to embolization of 
the right lung. My impression was titat the p.aticnt 
could not success fully witlnstand surgery without pre- 
liminar}’ preparatioti. Orders were therefore given 
that she receive massive doses of penicillin and strep- 
tomycin, intravenous saline and plasma. A Levine tube 
was used. 

Operation (8:00 .A. M.. November 12, 1947). Under 
gas-oxygen-ethcr anesthesia a si.x-inch right inguinal 
incision was made, extending to the midline of the 
abdomen. Tlie distended external iliac vein was ex- 
posed extraperitoneall}’ and isolated for a distance of 
two inches to permit its loose encirclement with two 
heavy silk ligature.s, one placed distally and the other 
proximally. With the distal ligature held taut the 
anterior wall of the vein was partly incised trans- 



Fig. 1. — Artist’s conception of findings 
prior to operation, showing area of thigh 
involved in inflammatory process. 


vcr.sely. Careful e.\]ilomtion of the vein’s lumen prox- 
iinally and dist.tlly failed to reveal the presence of a 
thromhu.s. The ligatures were then tied and the vein 
completely transected. Transfi.xation ligatures of silk 
were then jias.ced through the divided ends of the vein 
and tied (Fig. 2). 

The peritoneum was now opened and the patient 
jilaced in high Trendelcnberg position. By means of 
moist saline jiacks the intestines were placed into the 
upper abdomen, and the region of the femoral can.al 
was e.xposed. .A Ioo|) of small Ijowel was found closely 
adherent to the femoral ring, from which it iras dis- 
lodged by gentle traction. Upon withdrawing the loop 
of intestine from the abdomen, it was noted that a 
perforation, large enough to admit the tip of the 
index linger, was present at the apc-x of the loop on 
its ante-mesenteric border (Fig. .4). Although the 
jierforation was closed in the usual manner, careful 
inspection of the loop left the impression that the 
lumen of the bowel might be sufficiently involved to 
lead to subsequent obstruction. A side-to side entero- 
anastomosis was therefore carried out lietwecn the 
two arms of the affected loop (Fig. 4). Owing W 
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v<-t> arrf d. 

:'n- <!!* ihf- ■.trrrttirc^ inrmirii:: the 

rir^. v.;-,n 'ilif .ihrl'iniri) 

ivv.' chi'c; l.iycr^ •.’.hh iiiOTfiti'-tCil ci't!"!) siiiiirc'-. 



F/j, 3 . — SsHirmslIe drawing ihowiro ap* 
prsranrr c? hrmia with perfora- 

tion in rfgicn of fosta ovalie. 


ihn procedure, three lotitf 

tlei.-p v(r;!'-'ii •.vere niridc throiu.di the iti- 

tiuTP.teii t!‘Mtc>- of the riidit ?hi',;h, niid onrried drwn 
to the ni!!v,e1' -.. There v.ns nil e-crijie tif ;;.'i5 Imhhlcs 
rnrl trinl-'iiieSHu;’ ■•'■rojie.rtiu'itt iNitdnle. tie- 

crtoiT v-is evident throttsdtout the extetit o( the wound. 
f.’siltnreA nnd <-!iK':ir' showed Streiitr-toiccn!; ftx.ilis. As 
inn.cii of tiie jKtTofic ti.-stic ns porsihh; was excised 
ntid two j.'rnnis r>f stdf.nnilninide powder Were placed 
iri the wontuN. which were theti littlilly p.achcd tvith 
{pitizc. Two riihher ttihes wc.tc introduced tiiroiipdi the 
Inter.'d incisions rtiniiinit {wmlle! to ilie main niidliiic 
incisio!), 

Posi.riiroiral t'niirsi': Xovemher 14, 1947 — tcmpcr- 
ritnre 101,4“ h". /\I)doininnl woiitid clean. Loo.se .stool 
corninjt thronith rectal tithe, I'-xamination of right 
thigh shows e.'nretne iixlnration, rednes.s and pitting 



pepfopation 

Fi'o. — Dr.*iwino showJng closure of 
perforation nnri entcro-nnnstomosic ns 
ffeen nbovc Poupart’s lignmcnt. 

edema latvrrd to woiinrl. Under gas'-oxygen ancstlicsia 
two additinna! tertiral incisions were made over the 
indurated area. These were undermined and the area 
hetweei) them ii.ad.Vd with arochloramidc-satnratcd 
gnn/.e. I’.atient receiving contiiiiKtn.s intravenons drip. 
Stiej'tomvcm units, and jtenicillin 100,000 

nnits intrnmnsettlarly every three hours for a total 
tioN'ige of 7.5.”0,0'J('* units of streptomycin, and 4,430,- 
fKif) niiit.v of penicillin. 

Dnritig the ne.xt live days two transfusions (500 cc. 
each! and two (LOTI ce. eaehl were administered. 
Amhnlation wa- started 24 hours after surgery des- 
pite the pn-'-enee of a moderate elevation of tempera- 
ture ( I(ir h'. ' whieii persisted ffir several days. There 
was little edema of the right leg dnring tiic entire 
{Hist-snrgie.ll period. 

The alidoininal wound healed {iromptiy, hut slough- 
ing of the tliigh continued for four weeks. An attempt 
to choe the skin <!efect in the thigh hy means of shift- 
ing flajis proved misiicce.ssfnl. .'X full t)iicknes.s graft 
was then taken from the tihdominal wall which, while 
jiartly sttccesstnl. had to he snpjilcmented hy pinch 
gnifts. When last ‘■een on Fehniary 27; 1948. jiaticnt 
w:i.s in excellent eoiulition ; wounds were healed. 

COM.MKXT 

'I'he purpose of this pajier is to record a case of 
strangnlated {lerforated Littre (Richter’s) hernia 
with ,*i nnmiier of nmisual features. A correct pre- 
surgical diagnosis was made after careful appraisal 
of certain snggc.stive symptoms and [ihy.sical signs. 

Wf liave here a {latient with a history of a reducible 
femoral liernia of six weeks’ duration. However, an- 
other [irotrnsion was noted two weeks later, whicli 
wa.s again reduced, only to become incarcerated 72 
lionr.s prior to admission to hospital. Dc.spitc the ap- 
jwrent sym()toms of strangulation, the prc.scncc of 
liquid bowel movements indicated that it was incom- 
plete. The brawny induration of the right thigh extend- 
ing downward from the groin, associated with crepi- 
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tation and fever, could be explained only on the basis 
of an infection directly associated with the femoral 
hernia. This would indicate a perforation of a part of 
the bowel wall incarcerated in the femoral ring, with 
intestinal contents escaping into the cellular tissue of 
the thigh. In order to associate the chest signs with the 
pathologic condition herein described, it was necessary 
to postulate that we were dealing with a pulmonary 
infarct arising from a thrombojihlcbilis which had 
its origin within the infected thigh. 

Although there is a diversity of opinion among sur- 
geons concerning the best surgical approach to re- 
pair femoral hernia, it has been customary with me 
to reach these herniac from above the inguinal liga- 
ment. It seems that in the example which I cite, no 
other choice was possil)lc because of the infection of 
the thigh. The e.xtrapcritoneal approach to the iliac 
vessels through a Gibson incision was accomplished 
quickly and easily. The transperitoncal route for the 
reduction of the hernia and the correct handling of 
the perforated small intestine through one incision 
was not only practical, but ideal. 


Apparently tbe administration of massive doses of 
penicillin and streptomycin during the pre- and post- 
surgical periods played an important role in the event- 
ual recovery of the patient. 

Conclusions 

Perforation of a Littre hernia into the thigh, lead- 
ing to gangrenous cellulitis, thrombophlebitis and pul- 
monary embolization is a condition rarely described 
in current surgical literature. A long Gibson incision 
is ideally suited not only to obtain adequate extra- 
peritoneal exposure of and the proper dealing with 
the iliac veins, but also to the simultaneous exposure 
and treatment of the hernia transperitoneally. Through 
this incision it is possible to carry out necessary pro- 
cedures to close the intestinal perforation and to re- 
store bowel continuity, without incurring the risk of 
wound contamination from an adjacent area of in- 
fection, namely the thigh. The administration of 
massive doses of streptomycin and penicillin is of in- 
estimable value in the post-surgical management of 
ibis variety of complicated femoral hernia. 



By 

SIMON L. RUSKIN, M.D. 
ALICE T. MERRILL, Ph.D. 
New York, N. Y. 


T he demonstration that iron is transported in 
plasma or serum bj’ Moore, Doan and Arrowsmith 
made evident the importance of a satisfactory' iron 
preparation for intrai'cnous as well as oral use. How- 
ever, when iron preparations are introduced intraven- 
ously' Moore, Bierman, Minnich and Arrowsmith ob- 
served a marked drop in serum vitamin C level. 

In view of the fact that both iron and ascorbic acid 
are basic factors in the oxidation-reduction mechan- 
ism of the body', a close interrelationship between the 
two was natural to expect. Since the absorption of 
iron from the intestinal tract was dependent upon 
the iron being in the ferrous state it became evident 
that the role of ascorbic acid in reducing the ferric 
ion to tbe ferrous could be very important. This 
was strikingly demonstrated by Moore et al. who 
showed that the serum iron level was not elevated 


This investigation was conducted under a grant from 
the Physiological Chemicals Company. Inc., who also sup- 
plied the ferrous ascorbate (Ferro-C) used in these ex- 
periments. 
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after ferric chloride feeding but promptly rose after 
the administration of ascorbic acid. The serum iron 
level remained higher than after ferrous sulfate ad- 
ministration. 

It has been shown by' McFarlane that iron is trans- 
ported in the oxidized state but that before it can 
tie remowd by the liver and associated storage depots 
it must be reduced again to the ferrous form. He 
presented experimental data to show that ascorbic 
acid may play a role in effecting this tissue reduction 
of the metal. 

Moore et ai. have shown that when soluble fer- 
rous and ferric salts are injected intravenously into 
dogs, the iron disappears slowly from the blood stream 
during a period of 8-10 or more hours. However, 
it was noted that there was- a prompt precipitous fall 
in plasma ascorbic acid at the time of the iron m 
jection. If as much as one mg. of elemental iron per 
kilo body weight were injected the titratable ascorbic 
acid normally present in dog’s plasma completely dis- 
appeared. 

It has also been shown by Barron, Demeio and 
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Klemperer that aqueous solutions of iron salts in 
the small concentrations varying .004 to .01 milli- 
moles do not oxidize ascorbic acid. The fall in plasma 
ascorbic acid which occurred coincident with the in- 
travenous injection of iron led us to seek a possible 
chemical explanation for the reaction. 

From our studies it appears that tlie iron reacts 
with the ascorbate radical to form a ferri-ferro com- 
plex of the fromula Fe x (Fe Cr.Hr.Ofl) ) y in which 
the iron outside the bracket may be ferric (or ferrous) 
iron and the iron within may be ferrous (or ferric) 
iron. The ascorbic acid may be arranged as a dibasic 
acid due to its two enolic hydroxyls in similar ar- 
rangement to that proposed for oxalic acid around 
the ferrous or ferric atom as in Figure 1. 



Riiskin first prepared iron ascorbate for therapeutic 
use in 1933. 

Szent-Gydrgyi described the dark purple color 
which developed on exposing a solution of ferrous 
sulfate and ascorbic acid to air and stated that the 
oxidized form was colored while on reduction with 
hydrosuIfUe, a colorless Icuco base was obtained. We 
also obtained a colorless solution on treating a solution 
of iron ascorliate with a solution of sodium hydro- 
sulfite. when the pH was 7.1 within the hydrogen ion 
concentration range for color. We believe the formula 
we suggest is the probable structure in which part 
of the iron is in the ferric and part in the ferrous 
state. 

The iron ascorbate we prepared had an iron content 
of between 19 to 20% compared to the values ob- 
tained by Maurer and Scheidt who reported 20 to 
24%-. On drying the iron ascorbate in vacuum over 
phosphorus pentoxide at the temperature of boiling 
toluol we obtained a loss ascribed to moisture of 
12.1% when heated for three hours. With longer 
heating the apparent moisture was increased to 
13.85% and there may still be water of hydration held 
which is onlj^ lost at higher temperatures at which 
the ascorbate would be decomposed. 

The specific rotation of the iron ascorbate was 
-f-15.6 when 0.8 g. of the iron comple.x was dissolved 
in 50 ml. n HaSO^ at which acidity the solution is 

I 

decolorized and the rotation of the ascorbic acid is 
obtained. This is similar to the specific rotation re- 


ported by Maurer and .Scheidt. 

The pH of a one per cent aqueous solution was 
6.1. Titration for ascorbic acid showed 16.2% when 
iron ascorbate was dissolved in 8% acetic acid and 
an aliquot was titrated with 2, 6'dichlorobenzenone- 
indophenol solution. When, however, sodium fluoride 
was added before acidifying with acetic acid to pre- 
vent oxidation of ascorbic acid by any ferric iron 
present, the titration showed 24.0% ascorbic acid. 

Loss of titratable ascorbic acid need not mean 
an actual loss of antiscorbutic power as our investi- 
gations show that much of the ascorbic acid is in the 
dehydro state. 

We were further interested to observe the dif- 
ference between iron ascorbate and ferrous and ferric 
sulphate added in aqueous solution to ascorbic acid. 
One outstanding difference was that of the pH which 
is 6.1 for iron ascorbate and approximately pH 2.8 
for ferrous or ferric sulphate in solution with as- 
corbic acid. The free sulphuric acid resulting from 
the reaction is responsible for the low pH. Watson 
has shown that sulphuric acid attacks the blood por- 
phyrins and implied that the inj’ection of ferrous or 
ferric sulphates intravenously would not be desirable. 
The use of iron ascorbate by the intrav'enous route 
has already been successfully employed by Pijoan, 
Friend and Heilmeyer. 

We have made a series of titrations of ascorbic 
acid in solutions to which ferrous or ferric sulphate 
was added to ascorbic acid in order to determine the 
effect of iron on titration of ascorbic acid with 2, 
6-dichlorobcnzenone indophenol. 

McFarlatie determined ferric ion in solution by ti- 
tration with titanous chloride. He found that when as- 
corbic acid was added to ferric chloride in solution 
that one mole ascorbic acid reduced two atoms of 
ferric iron at pH 5.5. When ferric chloride was added 
to Sorensen’s buffer solution at pH above 6.0, the 
iron was precipitated and ascorbic acid failed to re- 
duce the iron. This may be an added explanation 
for the lack of effectiveness of ferric salts as anti- 
anemic agents under some conditions. 

Gauron and Berg investigated the titration of as- 
corbic acid with dichlorobcnzenone-indophenol in the 
presence of ferrous and ferric salts. They found that 
ferrous sulphate without ascorbic acid reduced die 
dye when titrated in the presence of mctaphosphoric 
acid but did not effect the dye when titrated with 8% 
acetic acid alone. When ascorbic acid was titrated 
with ferrous sulphate in 8% -acetic acid solution alone 
an accurate determination of the ascorbic acid was 
obtained with the dye. 

However, when ferric sulphate was present, ti- 
tration of ascorbic acid with the dye gave results 
about one-third too low in acetic acid alone. When 
mctaphosphoric acid solution was added, however, 
the titration witli the dye gave values in agreement 
with the ascorbic acid added. They concluded that 
the dye reduced by ascorbic acid is reoxidized in the 
presence of the ferric ion in acetic acid alone and 
that mctaphosphoric acid forms a complex with the 
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frrnV ion which ])rcvciits the reoxidi/.'ition. Tlii'y 
discarded t!ie lower titration value of a?-eorliic arid 
ohtaimal in arctic acid when ferric iroji wa*. jirctent. 
\\ e helieve ihcKe in\i'''tii;ators overlooked tlie ten- 
dency of ferric iron to oxidize the a-icorliic acid to 
dehydro-a'^cothic ;icid in acid sohitiori and the-e lower 
titration vahn> weic correct, while the hiijhrr ti- 
tration value*; with incta])lios|iht>ric acitl jire-ent were 
line to the reduction tif ferric to fertoti*; iron, the 
latter rcdnciii'.; the ilye further in the titration of 
a*;corhic acid. 

lit fnrtlier inve^ti-yition of the titration of av 
corhic acid with 2, (i ihehloroltenzenone in the j>rr*.rnce 
of ferric aitd ferrous iron wc tised the followin'; 
jirtH-ediire. 

'i'lTitrMioN oi A;;ru):rti A( tti Wtrit 2 . 6 Dicmoeo- 

ti e N Z i; N< INI. 1 1; IM 1 1- 1 1 1: Not. 

I'onr K- of a*;corhic aciil was dissolved in water an<l 
made to ;i vohime of l.tXX) ml. 'nitre attd ionr-tenth' 
t;. of ferric stilphate was dis-tdved in water and made 
to a volntne of l.tXlt) 'fv.o and six-tcnthr of 
anhydrous ferrous snlph.ite was dis^olvcd in water with 
live ltd. concentrated sitlpluiric acid and nude to a 
volntne of l.(X,X.) ml. Twettty-fivc ml. of a.^corhic acid 
rolntion was iii[K:tted into each of three KX.) ml. 
ttraciiinled flasks. In one flask it was made nji to 
HX) ml. volume with water; in another it w;is comhined 
with 25 ml. of the ferric Milfate solution Icforc 
makint; up to volntne with water. In the third llask 
it was made np to volume after additi^ 25 ml. of 
the ferrous snlfate .solution and snt'ticient Mvlitmi^ 
hydro.xide .'olntion to hriny to pll of 2 . 5 . Two ml. 
of the diliiled .solntions were titrateil with the <lyc 
.after additi;.: five ml. of metaphosphorie-aectic acid 
solution or five nd. of 8',; acetic acid sohitiisn. 

’ritralion it! Presence of I-erric Iron 
.■\scorhic .'\cid I'c^f .Sf)i).s 2 , ti Ilicldorohenzemitie 
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In the titration of ascorhic acid in acetic acid alone 
the amoimt of dye solution required to oxadize tltc 
ascorhic acid is decreased considerahly when ferric 
iron is jireseiit, indicating oxidation of ascorhic acid 
hy the ferric iron. The difference in titnition of the 
ascorhic acid with and withom ferric iron corre.spomJs 
approximately to the oxidation of one mole ascorbic 
acid hy two atom.s ferric iron in agreement with the 
ratio found hy Mcl'.arlane in acid .sidnlion. 

When meta]diosplioric acid was added before li- 
tnition the titration did not .sliow oxidation of the as- 
corbic acitl although the ferric sulfate and ascorbic 


arid h.-ul Iktu comhined h- fore reldition of the ,,5^.;.. 
j)!ios],hoiir acid and could no* liave protected the 
corhic acid ironi oxi.l.nti'ui. UV h.-ive rdrtadv fu*'- 
ge*,tc<I that fcrroii-. iron had hit-n formed and rc- 
siihc! in further reduction 01 the dye sohniou. 

Tilro'.inn Preu’nec oj perrinn Iron 
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mion, the ferrous sulfate reduced the dvr when r.o 
a-cori)ic aril! was preseut wi;cn titrated with ntcU- 
phosphoric acid-acriic acid S’dtition as j»reviov.,dv' 
shown hy <i;!ttrou a.!!'! lien,', while in acetic acid 
alo'ii; the dye was not rcihiced hy ferroiis sulfate 
since 0.10 ml. v.ris rtipiired for th»' color eti'l piir.t. 
I he hyilroxyls of the metrqtho'jihoric ncifi .appar 
to have the 'ame eiTcct as hyifroxy orgtuiic acid? ca 
•hr redt'ctiou (■! the dye I>y ferrous .salt as cA'sentd 
hy Ikasti an*! X.'.th. 

When ascorhic acii! ’.vns titrated with ferrous sul- 
fate in acetic aci*! .siilutiou, with no ttietapli'isphori: 
arid present, the titratioti v.alue was a little Ic,s.« than 
when no ferrous suliatr wa.s adde*!, tlie dilTtrcttct 
proluhly luiiig due to soun* ferric iron in th'c fer- 
rous sulfate sidutiott. 

We may cmehtiU- that titration with 2 . O-dichloro- 
licnzenoiie iiid'iphcit’il of ascorbic arid in snluticr. 
with either ferric or ferrous irott in acetic nci;i .solu- 
tion gives the actual crdue of ascorbic acid in solu- 
tion. wliile additioti of nutajiliosphnric acid results in 
erroneous increase iti titration values. 


It the ciTen of tile ferric ion is to oxidize the 
ascorbic acid to dehydronscorbic acid, ibns decreas- 
ing the amount of dye sohitinn reipiired to oxidize 
tltc ascorhic acid, it occurred to ns that the ndditiou 
of fluoride ion to rciiress the ferric ion would in- 
dicate the uatiirc of the reaction. I’etcrs has slunvu 
that fluoride ion foniis a compk-.x with ferric lou 
which sharjdy rciire.sscs the concentration of fe'rric 
ion in oxidation reduction reactions. 

Twenty-five mi. of ascorhic acid solution (four 
g. ascorhic acid to l.fKK) ml. with S’i acetic acid) "Zis 
dihilcel to ItX) ml. with S'l acetic arid, and 2 a ml. of 
ferric .sulphate solution as I'revionsly made w.as di- 
luted sejiar.ately to 100 ml. with n.ri0 sulfuric aai 
solution. 

Two ml. of the ililutcd ascorhic acid and five mb 
acetic acid requircil 16.10 ml. dye solution. 

'I'wo ml. of .ascorhic acid solution plus two m- 
ferric sulphate solution required 9.90 ml. dye solu 
fion. 

'I'wo ml. of ascorhic acid phis two ml. of ferric 
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sulphate mixed and then .50 g. of sodium fluoride 
added required 10.9 ml. dye solution. 

Two ml. ascorbic acid and .50 g. sodium fluoride 
mixed, then two ml. ferric sulphate solution added re- 
quired 16.00 ml. dye solution. 

These results indicate that the sodium fluoride 
])revented the oxidation of the ascorbic acid by fer- 
ric sulphate if added before the ferric salt was mixed 
with the ascorbic acid solution. 

When the sodium fluoride was added first to as- 
corbic acid solution and ferrous sulphate instead of 
the ferric salt added there was a slight increase of 
dye solution reciuired of about 0.5 ml. over that re- 
quired for the ascorbic acid without sodium fluoride. 

Mcl'arlane obsen'cd that when ferric chloride 
was added to Sorensen’s phosphate buffer solution 
the iron was precipitated above pH 6 and the pre- 
cii)itated iron did not oxidize ascorbic acid as it 
did at a lower pH range. His iron determinations 
were made with titanous chloride. 

We have made some titrations which show that 
ferric iron does not immediately oxidize ascorbic 
acid at pH 6.8. 

Ascorbic acid solutions and ferric sulphate solu- 
tions were prepared as previously described. Twenty- 
fue ml. of ascorbic acid solution was pipetted into 
a 100 mi, volumetric flask and sufficient sodium hy- 
droxide solution added to bring the solution to a 
pM of 7.0 as determined on a separate portion. To 
twenty-five ml. of the ferric sulphate solution in a 
beaker was added sufficient sodium hydroxide to 
bring it to a pM of 7.1, the ferric iron mi.xture in 
which iron had precipitated was washed into the 
flask containing the ascorbic acid and the volume 
made to 100 ml. with water. The pH of the com- 
bined ascorbic acid and ferric iron was 6.8. Some 
iron precipitate remained after mixing. 

Two ml. of the ascorbic acid-ferric iron mixture 
was titrated with 2, 6-dichlorobcnzenonc indophenol 
but 0.5 g. sodium fluoride was added before addition 
of acetic acid to protect from oxidation on acidify- 
ing. The titration required 16.05 ml. dye solution 
showing almost no o.xidation had taken place at 
pH 6.8 since two ml. of diluted ascorbic acid with- 
out ferric sulphate had required 16. .35 ml. dye solu- 
tion. 

When no sodium fluoride was addcfl to the as- 
corbic acid-ferric iron mixture, two ml. of the mix- 
ture acidified with five ml. acetic acid required only 
8..35 ml. dye solution, showing oxidation occurring 
after acidifying. 

When the ascorbic acid-ferric iron mixture stood 
over night in a stoppered fla.sk at room tempera- 
ture, or was heated at 70’ in a water bath for 10 
minutes, titration w’ith sodium fluoride added be- 
fore acidifying .showed that slow oxidation had oc- 
curred at pH 6.8 under these conditions. 

When heated in a boiling water bath for five 
minutes and cooled, the iron precipitate was com- 
pletely dissolved indicating formation of an iron 


complex. 

The effect of ferric and ferrous iron on the spe- 
cific rotation of ascorbic acid was determined to ob- 
tain indications of formation of dehydroascorbic acid 
which has a specific rotation of -|-56. compared to 
-f25. of ascorbic acid. These rotations were made 
at room temperature and are only relative. The 
acidity of 'the solutions was about pH 1.4, and such 
that the solutions showed no blue color. 

2 g. ascorbic acid made to volume of 100 ml. 
with water -|-23.8. 

2 g. ascorbic acid -}-l-7 g. ferric sulphate to 100 
ml. with water -{-32.5. 

2 g. ascorbic acid -{-3.4 g. ferric sulphate to 100 
ml. -{-40.0. 

2 g. ascorbic acid -{-5.1 g. ferric sulphate to 100 
ml. -f48.7. 

The increase in specific rotations as shown above 
is in agreement with expected increases' in dehy- 
dro-ascorbic acid due to oxidation of ascorbic acid 
by the ferric ion. 

On standing these iron solutions mutarotated and 
the .specific rotation decreased considerably. 

When 2.6 g. ferrous sulphate was added to the 
ascorbic acid solution, the specific rotation was -{-25, 
indicating little effect on the .specific rotations of 
the ascorbic acid. 

Iron Ascorbate 

Wlien we analyzed the blue black compound of 
iron ascorbate, we applied what we had learned 
from tile titration of the solutions described above. 

Two g. of ferrous ascorbate was dissolved in 400 
ml. of water and filtered from a very slight residue. 
Fifty ml. of the solution was diluted to 100 ml. 
with acetic acid and water to make an 8% solution 
of acetic acid. Titration of two ml. of this solution 
with the dye solution gave a value of 16.2% ascorbic 
acid. 

Since the iron ascorbate appears to contain some 
iron in the ferric state, one mi. of the aqueous solu- 
tion was mixed with 0.5 g. sodium fluoride to pre- 
vent oxidation of ascorbic acid by ferric iron on 
acidifying with 8% acetic acid. The titration then 
indicated 24.0% ascorbic acid in the iron ascorbate. 

Two hundred ml. of the original solution was 
saturated with hydrogen sulfide and three ml. of 
concentt'ated ammonium hydroxide was added to 
make it slightly alkaline and hydrogen sulfide bub- 
bled through for 30 minutes. It was filtered clear 
of iron sulfide. To 100 ml. of the filtrate was added 
10 ml. of acetic acid and nitrogen gas bubbled through 
to remove the hydrogen sulfide. The solution was 
filtered from separated sulphur. Titration of the 
clear filtrate gave a value of 37.4% ascorbic acid, an 
increase of 13.4% of ascorbic acid, due probably 
to reduction of dehydroascorbic acid by hydrogen 
sulfide and an indication that dehydroascorbic acid 
is present in the iron ascorbate. 

The .specific rotation of iron ascorbate in dilute sul- 
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pliiiric add to dccnldrizc the Miliitioii was -i-IS.O. 

After treaiiueiit of tile iron ascorliate solution 
with Iiydi'o^'en snllidi and removal of iron the sjk-- 
cilic rotation teas j /.5 at [iff 1. 5, iiKficaliii;; attain 
the rednciion of /lehydroaseorhie aeitl with its hijther 
speeihe rotation to aseorhic arid with its lower ro- 
tation, 

Manrer and Sehddi r.htained -It)'; a-rorhic add in 
iron nscorhate after treatment of the solntion with 
hydrogen snllide and titration of the solmion with 

iodine after removal of liydrojten Miltide. '1'hv.e in- 
rest ittai/ir.- determined tio value for a*eorhie aeirl 
before hvdroiten snitide treattnent. 

In order to eorrclate onr value for awoihir and 
(lchydro.T-eorI>ie acid, we priK'eeded to inaKe tlie 
2, d-dinitrophcnyl (o'-aronel in a portion of -ohition 
that had been treatid with hydrogen stilfuie to re- 
move the iron with snh'e<|tiei!t remmal of the hy- 
<iroj;en stdiide. jrirtion represeniin;.' 0,1 iron 
ascorbate was heated with a sohition of O.-l 2. 

■f-(linitrop!ienylhydrazine in 25*1 nil. 2 normrd hydro- 
chloric acid at 70' for live boms. After standin;; r<ver 
niitlit, it was littered and wasiied witli dilnte fiydro- 
chloric acid and then with water. The dry o-a/otie 
weiy'lieil O.llao etjiiivalent to 0.0.11a i;. of a-- 
Corliic add. which in jwrcentarte of iron a-eorhate a>- 
ascorbic acid would he al..!',' in o'^'d ai;rermein 

with the valne \vc obtained by the titration tneihol. 
Herbert, cl a!, (ir.st prepared tin’s o-a-oin- from as- 
corbic aca! and front dehydroascorhic acid and 
Penney and /.ilwi olitainetl it also from I-dihetoitn- 
lonir acid and showed that from 70 to 85' I <>{ either 

the aseorhic acid or its two derivatives eonhl he 

recovered as the osarone. 

f)iir value for the O'azone of .vl..V; ealeniatrd 
as ascorbic acid m.ny lie therefore increased ahont 
20', i for the entire amomi! of a'Corhic arid, dehydro- 
ascorhie acid and 1 -diUeto^jiilonic acid in the iron 
nscorlinic and after dedtuiioii of the value obtained 
by the titration ineihiKi indinites hitt little if an\ 
I-dihetoLtnloiiic acid in the comiemnd. However, 

Penney and '/.Ihn have shfovn th.at l-diketoonhrnic 
acid in the preseiire of hydro^teii snllide at pH 7.-1 
nnderKoes an irreversible chani;e and further tu- 
ve.stittntion is rerpiired to determine if l-diketo.un- 
lonic acid has been overloohed in onr preparation 

of the o.snznne. 

The theni()entic efTectiveness of iron a.scorlcite in- 
dicates its important role in the ovidaiioii-rediiciion 
processes of the body. The titration studies also 
throw more li^ht on the mechanism of the drojv in 
ascorbic acid plasma levels after the imrodiiction of 
the ferric ion into the blood stream. Aiijiareiitly 

about half may he accoimteil for as deliydro a.scorbic 
acid which is reversilily reduced to a.scorliic acid 
after a period of lime. The introdnetion of iron 
ascorbate may avoid this jilasma f’ level drop. 

The better tolerance of iron ascorhaie both by 
monthr.and intravenon.sjy indicates the pliysiolo-rical 
nature of the comiKiimd. 

'I'lie, case- records of Mcilent\-cr f,dve dramatic sup- 


Jiort to tills fonreptioti. 

'I'he animal exjxrimenN rerordid in tlje pritidi 
hlerainr.- In Ddin c'ive an interesting a,m]arhon 
between iron ascothaie, re.liieed iron and -.aerharsted 
iro(j. 

(i. Prieitd t>f the .’dedieal Division of the 
Peter 15cm I5ri;,'ham Ho-pit.-d ht Po-ton aho siimved 
that iron ascorbate can iv,> :..>iu:n intr.avcnoiislv nr.'! 
retains enomdi vitamin f activity to mabe it donlilv 
vahialile in c.-im-s of anemia .assiiciatcfl with .-nh. 
nonnal levcK of vitaniin C sinh .a- soirvy, diirKh-a.i! 
nicer and nutritional anemia. Intravi notnly. it .a-i- 
js-.ifs to hi- .a- elTcitivc in do-cs of ID nii;. of iron .'o 
is d2 III'.;. oi iron m. iroti anil amni'ininni citrate, 
t ifally 2*)il |o .'JV) (I!;-, of iron a- iron asc-arbatc is 
as efit-vtive a- 1-. tn”. of reduced iron or -l.fXP 

to ni;;. as iron arntn'iniutn citrate, Ptiend ct.ini- 

plctdv cot!firm<,<I the .‘tril.innlv ctTcctivr results of 
Heihinyer. 


It lias hreome a[>jsirertt that rpialitv of irmi com- 
]>"!md' paavs an ini;>'>rt.ant role .si-nihr to tli-at 
i!ow re.'ihrcii for protiirst-, J;s bioIty,;ica! activitv 
sh.onld !;inde it- value just as v\c rate protein hvdro- 
Ivs.stfs with l.'ict.'dhumin .ns lOT;. casein at 75''?. 
leef at 7S'?, etc, .''imply prescribing l.nrfje d(r«c-v of 
It iron-, suljdnte or iron ammottiimi citrate is not 
i!f 'e's.ari'y harmlc". I’owler and Uarrr sV.owed th.at 
with the tiral ;idiiiim'tra!i--n of iron and ammittiium ci- 
trate to (satienis with hvp A-lironiic anemia 
.amoimts are reltiiiu'! h\ the IkoIv. .\t! averace of 
of the iron .ailmnii'tered was retained by tltc 
Ifi ly. .Xpptoximately I 'Ki'; of the iron adinini'terc'I 
was iu5!i/ed in tlu: iormation of l!t'mo'.;lobin. There 
was no correlation Ii-.-;wcen the atnouiU of iron rc- 
taitiei! anil the increase in the hetnoelobui contetii. 
'I'liev suui.'C'* that the .•iccmiinl.Tlion of ihi' iro’-i 
in the liver can lie considered daiejcroii' aiul nny 
plav a role in tamsiiy^ iron cirrhosis. The iron con- 
tent of the hvet can he iiicreased to eiuht tinv.'s the 
normal value. 


Pijoan in the .siiruica! division of the P<!er lie.'it 
p.riitham Ho'pital jioint.s out that the s-iccessful use 
of tevrons ascorbic acid in the treatnieiit "f secondary 
anemias has already hccii rcCo'.;ntrcd to some extern. 


Ills investigation showed tiiat ferrous ascorlsate 
,eas nontoxic when administered intraveiunisly to 
•ither eN]vcrimentaI aiiimnl or hnman subject,- and 
t.'is been employed in his clinic for the treatment o' 
econdary anemia. This s.alt was found by theni to 
lave a hiuhlv amiscorlnitic property vvlien oiveii in- 
ranvenonstv daily over a iierioi! of six davs^ lo_a 
lalieiit with ss-wre seiirvy. .-V daily do.se of — 
11 ", was siiRicieiit to hriiiu the pla.'ina aseorhic arid 
cvcl from ,02 nijtm. jw-r cent to 1.2 m"iii. per cent 
.,.1 .1... ,i;^-ni,.-ir.nie.- of marked scorlilitic svanntoins. 


Piioan with the coojicration of Dr. Ale.xander am 
Dr. 'rovvnseiid coiilirmcd the.se findings in ituiiic.a 
pi.tts and in normal svihjecls. "An intcrestinsr feature 
in the use of the salt, as is e.specnlly demmi.stratci 
in tiormal .subjects, i.s the slow rise in the pla.sina 
ascorbic acid content as determined by the methm* 
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of Pijoan and Klem])LTcr following ils intravenous 
injection as contrasted to the slope of the values 
obtained after the injections of ascorbic acid. It 
would appear from these biological tests that the 
compound of iron ascorbate breaks down slowly.” 

Cliiemically aftbr precipitating the ferrous ion 
by HnS as ferrous sulfide and the reduction of any 

o.xidized ascorbic acid b}’ HoS they reported that 
they obtained 97 % of the calculated ascorbic acid 
in the iron ascorI)ate they had prepared. This is a 
much higher content than reported by Maurer and 
Scheidt or by us but then titration with the 2, 6- 
dich!f)robenzcnone indophenol was made in trichlor- 
acetic acid solutions in which the dye is decolorized 
when no ascorbic acid is present as obser\’ed by 
Birch, Mtirris and Ray and also by Bessey and King 
who found that titration in acetic acid gave a more 
definite end point. 

I’ijoan concludes that iron ascorbate is not only 
successful in bringing ferrous iron into the treat- 
ment of secondary anemias but has valuable anti- 
scorbutic jiroperties in which single daily doses pro- 
<luce prolonged and increased plasma ascorbic acid 
values. 

How deep seated is the attraction of ascorbic acid 
for iron can be seen in the coupled oxidation of as- 
corbic acid and hemoglobin. I.emberg et al. have 
.shown that ascorbic acid and oxyhemoglobin react 
directly to form choleglobin. The ascorbic acid is 
oxidized to dehydroascorbic acid and finally to other 
jirodncts. Experiments in which dehydroascorbic 
acid was used instead of ascorbic acid showed it 
was not able to form choleglobin from hemoglobin. 

.-\n ex])eriment conducted by Lemberg throws 
an iiltcresting light on tiic sctivenger action re- 
sulting from the coupled oxidation of ascorbic acid 
and oxyhemoglobin. Using laked horse erythrocytes 
tlihited to a hemoglobin concentration of 0.729o 
showed choleglobin formation as follows : 

Incubation time Cholcolobin in of 


Conditions 

in minutes 

initial hemoglobin 
Laked destromatized cells 
Laked 

VU 7.2 f/ 27' 

ir* 

1 .7, '1.3 


30 

r..i 10. 

T*H S,r» 37* 

IG 

22 — 


30 

30 — 


This experiment indicates the presence in the ery- 
throcytes of a factor inhibiting the formation of cholc- 
globin. When the stromata are removed by keeping 
the hiked cells at a pH of 5.8 in the refrigerator and 
centrifuging, the hemoglobin of the destromatized 
red cells is now attacked by ascorbic acid and oxygen 
as rapidly as that in a solution of crystalline oxy- 
hemoglobin. 'Fliese observations help to explain the 
absence or slow formation of choleglobin in red cells. 
The concentration of ascorbic acid in red cells is 
considcralily smaller than that necessary for the form- 
ation of choleglobin. Stephens and Hawley found 
0.85 to 1,2 mg. ascorbic acid per 100 ml. in human 


erythrocytes. Lemberg concludes that the membrane 
of the red cell offers some protection to the hemo- 
globin contained in it by its very incomplete perme- 
ability to ascorbic acid. The protection of the plasma 
ascorbic acid from oxidation by the red cells is prob- 
ably due to the stroma factor. The rapid destruction 
of ascorbic acid in the blood following hemolysis is 
due to the coupled o.xidation with hemoglobin. Rus- 
kin points out that the presence of dehydroascorbic 
acid and its ler'cl should be used as an indicator of 
hemolysis and hemolytic infection. 

These studies also open up an interesting avenue 
for cancer research. The demonstration by Gross that 
species specific hemolysins formed or liberated by 
the cancer cells is responsible for tbe anemia in cancer 
patients would represent a stroma destroying factor 
possibly allergic in character that breaks down the 
barrier between oxyhemoglobin and ascorbic acid and 
allows tbe coupled oxidation on the ascorbic acid. 
When we correlate thi.s observation with that made 
1)3' Lemberg that choleglobin formation from oxy- 
hemoglobin is greatly increased with low oxygen con- 
centrations we can begin to find an explanation for 
the peculiar pigmented appearance of the patient with 
cancer anemia. It is apparent that low oxygen pres- 
sure in the tissue cells favors the oxidation of hemo- 
globin to choleglobin. Factors favoring the preser- 
vation of the stroma factor would be particularly 
helpful and in this respect the beneficial results ob- 
served empirically with calcium ascorbate (calscor- 
bate) is worthy of serious consideration. The pos- 
sible role of antihistaminics in retarding the destruc- 
tion of the stroma factor is also opened up. The res- 
toration of ox 3 'hemoglobin which has been converted 
to cbolcglobin entails the availability of additional 
iron. Barkan and Shales showed that blood and hemo- 
globin solutions contain 5 to 6 %. of the total iron in 
the form of "labile iron.” The increase of labile 
iron occurring during the coupled oxidation of hemo- 
globin :md ascorbic acid is proportional to the con- 
centration of choleglobin formed. The administra- 
tion of iron ascorbate (Ferro-C) would thus pro- 
vide a rai)id source for hemoglobin regeneration and 
protect the jilasma vitamin C level from preliminary 
conversion to dehydroascorbic acid. 

.Sum MARY 

1. 'J'lie chemical relationship between iron and the 
ascorbate radical was studied. The behavior of solu- 
tions of ferrous sulphate and ascorbic acid were 
quite diflcrent from that of ferrous ascorbate. The 
presence of free acid leads to a more rapid breakdown 
of ascorbic acid, similar to that of a high alkaline 
reaction. The near neutral pH of ferrous ascorbate 
was more stable than either extreme. 

2. Iron ascorbate is a labile ferri ferro complex. 

3. An explanation for the rapid drop in plasma 
vitamin C level after the intravenous introduction of 
iron is presented. 

4. The role of the coupled oxidation of oxyhemo- 
globin and ascorbic acid and the relationship of the 
stroma factor to cancer anemia is pointed out. 
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Nutrition Notes 


Nutrition Report of FAO Conference 

The director of the Nutrition Division of the 
United Nations Food and Agriculture Organization, 
Dr. W. R. A 3 dcroyd, reported at the Fourth Annual 
Conference of FAO in Washington, D. C., November 
15-29, on the 1948 work program of the Division and 
said that the 1949 program would be essentially a con- 
tinuation and extension. 

He concluded by saying that the Nutrition Division, 
although small, occupies an important position in 
FAO, as FAO production objectives must conform 
with nutritional requirements. He added that effective 
nutritional policies designed by competent nutrition 
workers give direction to all activities which aim to- 
ward a stimulation of production. 

The Conference approved the program outlined and 
requested that the recommendations made at the 
regional nutrition conferences at Baguio and Monte- 
video (October NNL) and at the Cairo conference 
held in Februarj’^ 1948 be implemented. Further re- 
gional conferences are to be arranged. 

The Conference also recommended that FAO con- 
tinue to cooperate actively with the United Nations 
Intornational Children’s Emergenej' Fund (June NN- 
L). 

The Division is carrying on technical studies on 
food composition, dietary surveys, school feeding (De- 
cember NNLj, nutrition education, and food tech- 
nology, according to Dr. Aykroyd’s report. The Con- 
ference attached special importance to those studies 
which develop standard methodolog}' in, for example, 
dietary surveys, physiological requirements for cal- 
ories and nutrients, and food composition. It recom- 
mended that the field of food composition be extended 
to cover the influence on nutrient content of such 
factors as climate, cultural conditions, and variety, 
and of the nutritive value of foods, especially wild 
plants, u.sed bj' primitive and remote peoples. 

The discussion of nutrition problems was continued 
by the Standing Advisory Committee on Nutrition 
which met immediately following the close of the 
FAO Conference. 

Fift 3 '-seven member nations sent delegates to this 
Conference; in addition, there were observers from 
nonmember nations and international organizations. 
Agriculture Secretar 3 ' Brannan served as chairman of 
the Conference. It opened with a message of welcome 
from President Truman and he addressed it in person 
on November 24. 

Director-General Norris E. Dodd pointed out that 
preHous conferences of FAO have been concerned 
with organization and with building foundations for 
work. Now tbe organization is completed; FAO is 
a going concern with work begun in every field — 
nutrition and food management, agriculture, forestry, 
fishieries, rural welfare, and improvement of sta- 
tistical measuring rods. Now it can settle to the long. 


hard pull toward accomplishment of its great design, 
he said. 

The annual review of the state of food and agricul- 
ture provides for the necessar 3 - and continuing meas- 
urement of progress and problems. Although better 
1948 crops have dulled the edge of the food crisis, 
we have not 3 ’et matched the growing needs of a 
growing world, either in tlie care and development of 
our resources, or in the application of modern science 
to production, or in the improvement of distribution 
and use of products of the soil and waters. Although 
study and understanding of the problem is necessary, 
accomplishment is secured only through action, and 
action must in the main come from member govern- 
ments themselves. 

Three printed reports were prepared tor this con- 
ference: “National Progress in Food and Agriculture 
Programs 1948’’ (147 pp., $1); “The State of Food 
and Agriculture 1948” (216 pp., $2); and “Work 
of FAO 1947-48” (90 pp., $1 ). These ma 3 ' be secured 
from tbe International Documents Ser\'ice, Columbia 
Universit 3 ' Press, 2960 Broadway, New York 27, 
N. Y., at the prices indicated. A popular folder “FAO, 
What It Is, What It Does, How It Works,” and a 21- 
page booklet “Facts About F/\0” arc available free 
from the Food and Agriculture Organization. 1201 
Connecticut Avenue NW., Washington 25, D. C. 

Nutrition Committees in Other Countries 

Official national nutrition councils have been cre- 
ated and are functioning in 20 of the 46 countries 
and territories for which reports were received by 
the FAO, according to its report “National Progress 
in Food and Agriculture Programs 1948,” mentioned 
in the foregoing article. 

Some councils have been established by government 
decree, as in Canada, Norway, Peru, the Philippines, 
and the Union of South Africa. Others have devel- 
oped as committees of a research council or insti- 
tute. In a few countries, such as Chile, unofficial as- 
sociations of nutrition workers carr 3 ' out a number 
of the functions of a national nutrition organization. 
Several countries, for example, France, the United 
Kingdom, and Japan, have an unoffidal nutrition 
workers’ association in addition to an official organ- 
ization. 

The most important functions of tiiese national 
nutrition organizations arc to adUse their govern- 
ments on matters of nutrition policy and programs, 
and to coordinate the activities of all governmental 
and nongovernmental agencies engaged in nutrition 
work, relating them to local conditions. They have 
helped to solve urgent food problems and to pro- 
mote scientific and educational work. Man 3 ' of them 
are concerned with school and other supplementar 3 ' 
feeding programs wliile practicalh- all of them carry 
on nutrition and dietar 3 " sur\'e 3 's. 
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The Canadian Council on Nutrition in 19-M approved 
Canada's P'ood Rules as a guide to the variety and 
amounts of foods needed to meet all dietarr’ require- 
ments. Eat these foods every day and drink plenty 
of water. 

Here are Canada’s Food Rules — listing the foods 
for health. Mill: — adults, 1/2 to 1 pint; children, 
11/2 pints to 1 quart. Fruit — one serving of citrus 
fruit or tomatoes or their juices and one sendng 
of other fruit. J'cgctabics — at least one serving 
of potatoes: at least two servings of other vegetables, 


preferabl}- leafv, green or yellow, frequenth' raw. 
Cereals am! bread — one serving of a whole-grain 
cereal and at least four slices of Canada Approved 
Vitamin B bread with butter. Meat and Fish — one 
serving of meat, fish poultry or meat alternates such 
as beans, peas, nuts, eggs or cheese. Also use eggs 
and cheese three times a week each, and liver fre- 
quentl}-. A fish liver oil, as a source of vitamin D, 
should be given to children and expectant mothers. 
Iodized salt is recommended. 

I. Health and 'Welfare: Ottawa, Canada. Nov. 194S. 


Abstracts on Nutrition 


Hoi-f.m.\n, W. S., Par.malee, A. H., and 
Grossman, A.: Meehaiiisiit of production 
of acidosis in premature infants hv protein 
mill:. (Am. J. Dis. Child. May 1948, Vol. 

75, No. 5, 6.37-058). 

Studies of electrolyte balance and serum analyses 
made on three premature infants showed that a diet 
of unmodified powdered protein milk for three days 
produces a serious acidosis with ele\-ated serum 
chloride and lowered serum bicarbonate levels. The 
lialance of sodium and water is negative and the 
balance of potassium, calcium and phosphorus posi- 
tive. These results are in corroboration of Harrow’s 
obsenntions. 

Cation-anion partition studies of the urine on five 
other premature infants over a nine day period — 
three control days of evaporated milk diet, three 
days of protein milk diet and three recoverj' days 
of evaporated milk diet — demonstrated that the 
limited production of ammonia normally exhibited 
by these infants could be increased under the stress 
of acidosis, but that it did not reach its maximum 
until the recovery period. Titratable acidity and hy- 
drogen in concentration were also increased. The 
chief renal limitation was the inabiliU' to concentrate 
the urine. In spite of the increase in base economy, 
there was a drain of sodium from the body to help 
neutralize the increased e.xcretion of chloride, phos- 
phate and sulfate. At the .same time, less potassium 
was available for excretion. 

Calculation of the distribution of electrolytes and 
water demon.^trated that during the powdered pro- 
tein milk period chloride retention usually produced 
an expansion of e.xtracellular fluid volume. Since 
the balance of water and sodium was negative, these 
items had to be drawn from the intracellular fluid 
compartment for this expansion, even as Harrow had 
found. While sodium was being removed, the potas- 
sium content of cells increased. In the recover)- period, 
the positive balance of water and sodium succeeded 
partly in reversing this process, but it was not suf- 
ficient to restore the lost sodium in muscle. 

.A.cidosis also developed in 10 full term infants on 
the powdered protein milk diet, but to a less severe de- 


gree. Urine partition and balance studies on three of 
these infants showed that the essential differences be- 
tween these and the premature infants lay ( 1 ) in the 
slightly more mature renal function, which allowed a 
greater excretion of chloride and a greater conservation 
of sodium, and (2) in a relatively greater reserve of 
water and sodium in muscle that could be drawn on 
to permit tbe expansion of e.xtracellular fluid volume. 

Kinsell, L. W., Michaels, G. H.. Barton, 

H. C. and Weiss, H. A. : Protein balance 
studies in patients ivith liver damage. II. The 
role of lipotropic agents. (.Ann. Int. Med. 

Nov. 1948, Vol. 29, No. 5, 881-902). 

The authors found that choline and/or methionine, 
when given in addition to a high protein and high 
%dtamin diet, exert a protein anabolic effect in pa- 
tients with clironic liver damage. Ju.st how much 
these substances help in acute hepatitis could not be 
decided, because of the intrinsic variability of the 
disease. There was no evidence diat methionine had 
any greater effect on the protein balance than choline. 
Since all patients received a high protein diet, it 
may be that the “choline effect” was actually a methi- 
onine sparing ettect. Lipotropism probably was not 
a main effect since biopsy sections showed a lack of 
fat. The use of liver extracts in cases of severe liver 
damage may do harm rather than good. 

Havis, W. H. and Culpepper, W. S. : Cir- 
rhosis of the liver associated ivith alcoholism: 
Report of acute e.vacerbation zvith serial liver 
biopsies. (Ann. Int. Med., Nov. 1948. A*ol. 

29, No. 5, 942-958). 

A case is presented of hepatic cirrhosis showing 
an acute exacerbation associated with alcoholism, in 
which serial liver biopsies were employed. This series 
shows the resolution of the severe fatty degeneration 
and polymorphonuclear infiltration over a period of 
six months, closely paralleling the clinical and labora- 
tory signs of improvement. One remarkable feature 
was the presence of ser'erc congestive cardiac failure 
which disappeared spontaneously with the resolu- 
tion of the hepatic lesion. The treatment employed 
included high protein diet, hyperalimentation, methi- 
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of mineral elements from the blood cells into the 
serum and vice-versa. The chief precaution is a dry 
syringe and the separation of serum from clot wnthin 
one hour of the time of venupuncture. The average 
values, given in milligrams per 100 cc. are as follows: 
Potassium 202, Sodium 335.0, Calcium 10.1, Mag- 
nesium 2.3, and Qiloride 358.0. The highest level 
of calcium encountered was 11.5 and the lowest 9.1. 

Barnett, A. J. : Addison’s disease: report of 
a case icith unusnal features and reviews of 
30 cases. (Med. J. Australia, Dec. 25, 1948, 

Vol. 35, No. 26, 742-744). 

The author demonstrates fairly conclusively that the 
essential, most frequently present, and pathognomonic 
features of Addison’s disease are asthenia, skin pig- 
mentation, loss of weight and gastro-intestinal symp- 
toms such as nausea, vomiting and diarrhea. Hypo- 
tension is by no means always present and it is of 


particular interest to note that the blood concentra- 
tions of sodium and potassium may not vary from 
normal. In the case completely described, the serum 
content was 352 mgms. per 100 cc. and the serum 
potassium content was 20 mgms. per 100 cc. In tlie 
entire series, the only change of sufficient frequency 
to be noted in blood chemistry was a lowering of the 
serum sodium- level. It was not possible to find any 
clinical distinctions between cases with normal or ab- 
normal mineral blood levels. The author is opposed 
to the subcutaneous implantation of “Percorten” tab- 
lets as two deaths followed such a procedure. It 
would appear from Barnett’s work, tliat the reliance 
sometimes placed on the blood chemistry to confirm 
the diagnosis of Addison’s disease is perhaps ill- 
founded. He regards the Cutler, Power and Wilder 
test as reliable but dangerous inasmuch as the with- 
drawal of sodium is capable of precipitating a crisis. 


Editorial 

EVOLUTION IN PEPTIC ULCER? 


Craig ( 1 ) has presented an unusual and stimulating 
study of the history of peptic ulceration and draws 
some curious and surprising conclusions. He studied 
the death rates from gastric and duodenal ulcers over 
a period of 150 years and familiarized himself with 
the work of medical authorities of roughly a century 
ago. After making due allowances for difficulties in 
diagnosis and confusion jn reporting on the death 
certificates, he seems justified in stating that gastric 
ulcer was uncommon until the beginning of the pres- 
ent century. Since then both types of ulcer have in- 
creased in males, while gastric ulcer formerly common 
in young women, has become rare while duodenal 
ulcer in females has increased, and mortality from 
gastric ulcers in young women has shrunk to negligible 
proportions. Although little change can be detected 
in the nature of duodenal ulcer, it is clear that the 
pattern of gastric ulceration has altered profoundly 


during the past 100 years. Constitutional factors could 
scarcely account for these changes, and hence the 
changes probably depend upon changing environmental 
conditions. There is some support for the view that 
the evolution of duodenal ulcer particularly has par- 
alleled the development of the highly civilized state 
of today. The highest death rate from both types of 
ulcer in males occurred in England about 1940 at the 
time of the air blitz. These findings are in line with 
present conceptions of peptic ulcer as the expression 
of emotional upset. However, the rirtual disappear- 
ance of gastric ulcer as a lethal disease in young 
women is not so readily e.xplained. Craig feels that 
gastric and duodenal ulcerations are two distinct dis- 
eases. A similar study of peptic ulcer in America 
would prove interesting. 

REFERENCE 

1. Craig^, J. D.. The evolution of gastric and duodenal ul- 
ceration. Brit. Med. J., Aug. 14, 1948, 330-334. 


Book Reviews 


Direct Electrocardiography of the Hu- 
man Heart and Intr.athoracic Electro- 
cardiography. Bj' Groedel, Franz M. and 
Borchardt, Paul R. 224 pp. 29 illustrations, 

38 tables. Brooklvn Medical Press, New 
York. 1948. S9.00' 

Diseases of the cardiovascular system and the gas- 
trointestinal tract are frequently linked together and 
even more often is the S3'mptomatolog}’ identical and 
the differential diagnosis difficult. Therefore, the gas- 
troenterologist must keep up with the progress in car- 


diolog)' and rice versa. 

This book gives further proof that Groedel’s 
theorj' of the individualiti' of the electrocardiograms 
of the .left and right heart (as introduced in 1933) is 
correct. The limb leads are superimpositions of the 
potential variations, created asynchronously during 
the function of the right and left ventricle. So-called 
chest leads, when obtained in the way suggested by 
Groedel, and when taken from proper sites of the 
chest wall, reflect fairly accurately the electrogram 
(correctly: potential variations) e.xisting at the sur- 
face of the ventricles. 
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Groedel and Borchardt, in order to obtain access 
to the surface of the heart, examined exposed hearts 
during chest operations and, the authors' new method, 
during pneumolysis. This latter mode of direct elec- 
trocardiographic heart exploration is comparatively 
simple and can be accomplished in about fifteen min- 
utes. 

The results of the first hundred exaniinations, com.- 
piled on. 38 tables, are reported, and the analysis of the 
electrocardiogram in general and of the electrocardi- 
ograms obtained with various techniques (such as 
e.xtremit}', chest, unipolar limb leads) is e.xtensively 
discussed. 

This is the first report about the true electrogram 
(potential variation) at various sites of the surface of 
the human ventricles, auricles, the sinus node, in 
healthy hearts, in a few ’pathological conditions, and 
in auricular and ventricular extrasystole. The electro- 
grams are also traced along their way over lungs, dia- 
phragm, to the surface of the body. 

The book, no doubt, has furnished the foundation 
for the understanding of the genesis of the human 
electrocardiogram. It _ will be equally as important 
for all those who wish to know what the electrocardio- 
gram really represents as for the cardiologist. 

The book is well printed, the illustrations are clear, 
the bibliography extensive. 

Franz J. Lust, M.D. 

New York, N. Y. 

'Management of Com.mon Gastro-intes- 
TiNAL Diseases. Edited by Thomas A. John- 
son. 280 pages, 16 figures and four charts. 
($7.00) J. B. Lippincott Co. Philadelphia. 
1948. 

This is a S 3 'mposium on gastro-intestinal diseases. 
Nineteen authors have contributed to this book. Ever\' 
one of them discusses a topic on which he has A special 
experience. Schindler and Blomquist write a chapter 
on chronic gastritis which gives an excellent resume 
of the author’s great e.xperience with this condition. 
There is another chapter b}"^ Co Tui on Treatment 
of intractable peptic ulcer with protein hydrolj'sates 
and we hear of Co Tui’s ideas in this still contested 
therap 3 \ Enterogastrone in the therap 3 ' of peptic ulcer 
is presented by Ivy and Grossman, and we know' that 
this chapter could not be better presented than by 
these authors. Other chapters are; Keisner and Palm- 
er on Recognition of gastric malignanc 3 % Sarah Jor- 
dan on Diagnosis and management of benign gastric 
ulcer, Edward Weiss on Psychosomatic aspects of 
ulcer, Albert F. R. Andresen on Management of bleed- 
ing pcpi’c ulcer, Edward Weiss on Ps 3 'chosomatic as- 
pects of gastro-iritestinal disorders. Crohn and Yarnis 
on Present status of therap 3 ' of regional- enteritis, 
Johnson on the diagnosis of pancreatic disease by 
means of determinations of serum lipase and serum 
ani 3 dase,' and another chapter by the editor of the book 
oh Diagnosis and management of distal ulcerative co- 
litis- Other contributions are: Berk on Diagnosis of 
carcinoma of the pancreas. Tumen on Cirrhosis of 


the liver. Havens Jr. on Diagnosis and management 
of viral hepatitis, Collins on Diagnosis and treatment 
of irritable colon, Aaron and Milch on Carcinoma of 
the colon, and Bercovitz on Differential diagnosis 
and treatment of amebiasis and its complications. 

This publication belongs to the “American Prac- 
titioner Series,” however, not only the general prac- 
titioner but the .specialist in this field will enjoy read- 
ing tliis book, even though he may disagree with 
some of the authors. A short bibliography is added to 
each chapter. 

Franz J. Lust, JI.D 
New York, N. Y. 

PSVCHOUYNA.MICS AND THE ALLERGIC PA- 
TIENT. Bv Harold A. Abramson, M.D., with 
a Panel Discussion. 81 pages. Seven figures. 
Price $2.50. St. Paul and Minneapolis; Bruce 
Publishing Compan 3 ', 1948. 

This book, an official publication of The .American 
College of .Allergists, represents the first step in the 
co-ordination of organizational allergy and psycho- 
d 3 mamics. The object is to focus on the importance 
of emotional factors in the routine therapy of the 
allergic patient by both the allergist and the genera, 
practitioner. 

Besides two articles by the author, it records the 
first panel discussion on the role of ps 3 'chodynamics 
and tlie allergic patient, arranged by allergists unde, 
the auspices of The American College of Allergists 
at its Third Annual Meeting held in .A'tlantic City. 
New Jerse 3 ', June 8, 1947. 

.Amongst the invited ps3’chi3trists attending the 
meeting, were Drs. O. Spurgeon English, Frank Fre- 
mont-Smith, J. A. P. Alillet, Sandor Rado. and Ed- 
ward Weiss. By bringing together authorities in the 
field of ps 3 'chiatr 3 ’ and authorities interested in the 
immunologic aspects of the problem involved in treat- 
ing the allergic patient, it was possible to take this 
first step in the consideration of the co-ordination 
of the disciplines of applied immunolog}- and of 
ps 3 xhod 3 'namics on the same program in a construc- 
tive w'a 3 '. It ma 3 ' be mentioned that the reviewer notes 
that a result of this S 3 'mposium is reflected in the 
greater interest developed in the subject of psveho- 
d 3 'namics by allergists. 

A chapter on the psvchosomatic aspects of hay 
fever and asthma prior to 1900, b 3 ' the author is a 
chronologic histor 3 ’' revealing that even in their rela- 
tivel 3 ' primitive therap 3 ’, our medical ancestors not 
only recognized the S3’ndromes of hypersensitivity 
corresponding to what is now on an immunologic 
basis but also stressed the relationship between the 
psyche and allergic diseases in no uncertain way. 
This chapter contains many suggestions for historical 
exploration in the field of psychodynamics in connec- 
tion with allergic syndromes. 

The author’s article on, “Psychodynamics and the 
Allergic Patient,” brings forth convincing evidence 
of, the inadequacy of the histamine theor)' of allerg3' 
and the importance of emotional factors. The author 
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feels that it is necessary to be specific in characterizing 
motivation by specific psychomotive forces and in 
other cases, neuromotive forces. The term motive 
force is not sufficiently specific to emphasize the 
primary role of the p.syche which contains unmeasur- 
able quantities. Various case records are given which 
classify allergic .syndromes into those where immuno- 
logic factors are defmitelj' always present and those 
where immunologic factors have not been jiroveii. 

The book is neatly bound in durable board, is of 
good paper stock and has clear illustrations. All stu- 
dents of allergy and psychiatry will be stimulated by 
this free discussion of controversial questions. 

Tur. C\Fi: Ag.m.n.st Soci.m.ized MEniciNE. 


By Lawrence Sullivan, The Statesman 
I’rc.ss, Wa.shington 4, D. C., 1948 $1.50. 

The author, an active journalist for thirty years 
brings to his subject an intimate, first-hand knowledge 
of governmental administration, and here presents in 
short chapters the historical background of Social- 
ized 'Medicine. The story is told principally from 
the sworn testimony of witnesses before the Com- 
mittees of the House and Senate. The author ob- 
viously is adverse to State Medicine and his book 
is not at all complimentary to those admini.strations 
who seek to promulgate ceiftralized medicine. It 
will please and edify those physicians who feel as 
the author does. 
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CLINICAL MEDICINE 

STO.MACH 

To.menius, John Hildinc: .-1 study on gas- 
tric sediment. (.‘\cta Medica Scandinavica 
Supplemenlum 189, 189 jiages. Stockholm, 
1947). 

The author has been able to show e.xperimentally 
that a jxirt of the cell remains in the gastric 
residuum derived from .squamous cells that have 
been digested. It has proved that in an acid milieu 
squamous cells are destroyed within the course of 
10 minutes, so that only nuclei and cell fragments 
remain. White blood corpuscles from blood proved 
not to be able to stand three minutes at .57^ C. They 
became so changed that certain differentiation was 
rendered impossible. Leucocytes in gastric sediment 
were destroyed under the .same conditions within the 
course of one minute. The nuclei in the blood cor- 
puscles proved to be most resistant. Attempts to dif- 
ferentiate the nuclei of leucocytes from digested 
white blood corpuscles (blood j showed that only 
24% of Giemsa-stained cell-remnaiits had the appear- 
ance of the nuclei of Icucocjues. In experiments in 
vitro the author has been able to show that the duo- 
denal juice exercises a strong destructive effect upon 
the white blood corpuscles and squamous cells in 
neutral or alkaline milieu. The significance of the 
regurgitation of the duodenal juice in this connec- 
tion, on the cytological examination of gastric sedi- 
ment, is pointed out. In a general sur\'ey of the 
importance of physiological leucopedesis for gastric 
sediment, it is shown that on using histamine as a 
stimulant and w'th an acid-neutralizing bicarbonate 
solution in the human stomach, one obtains in normal 


case^ during fasting no leucocytes or nuclei of leu- 
cocytes in the ga.stric sediment. 

It became evident that in order to obtain differ- 
entiable sediment one must neutralize the gastric juice 
in the stomach itself. The risk of the neutralizing fluid 
being lost through pylorus, and the acid protection 
thus momentarily disappearing, was avoided by sup- 
jilying the fluid continuously with the help of a drip- 
apparatus. In order not to get the gastric residuum 
and earlier impurities it was necessary first of all 
carefully to suck up all the gastric residuum and then 
to wash the stomach well. .Not until after these pre- 
cautions was the acid neutralizing fluid/istonic 
(1.3%) sodium In'carbonate solution supplied through 
a tube to the stomach, being afterwards aspirated in 
10 minute fractions. It proved that with his method 
one obtained a sediment that in its microscopic appear- 
ance differed entirely from what one is accustomed 
to find in the gastric residuum. Thus, even in cases 
with a normal acidity, there were to be found in the 
sediment differentiable cells with retained cytoplasm. 

With the author’s method, one found an average 
cell-density per visual field that considerably ex- 
ceeded that of normal cases. The cellular picture was 
dominated bj' the leucocytes. These were found in 
several fractions in all cases within this group. In 
no fewer than 102 of all the 144 fractions (70.8%) 
definite leucocytes were found. In several of the re- 
maining fractions it was also possible to find disin- 
tegrating cells of leucocyte size with transitional 
stages to quite definite leucocytes. In a good 25% 
of the fractions one finds eosinophile granules in the 
leucocytes. For comparison, one finds leucocytes in 
the normal material in only 1.7% of the fractions. 
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The second group: gastropathies with pale, atropic 
mucous membrane without acid secretion consisted 
of seven cases. Characteristic for this group was the 
fact that the microscopic picture of the sediment re- 
serribled that of the nonnal cases. One found leuco- 
cytes in altogether four of 63 fractions, i. e. 6.4%, 
thus rather' more than in the normal cases. 

In the group of duodenal ulcers and duodenal 
ulcer plus gastric ulcer without signs of gastritis one 
found the same picture as in the normal cases. 

In the group of cancers of the stomach one found 
in the cases with corpus cancer a marked leucocytic 
picture. Red blood corpuscles are here also richly 
represented. 

The case with cardia cancer showed a rich oc- 
currence of squamous cells in all the fractions, but 
no leucoc}T:es. • Franz J. Lust 

Bowel 

Pendergrass, R. C. : ExlrUisic deformities 
of the colon. (Radiology, Sept. 1948, 'Vol. 

51, No. 3, 320-325). 

Deformity of the X-ray appearance of the colon 
may be produced by enlarged lascera; inflammatory' 
processes ; adhesions ; endometriosis ; retroperitoneal, 
mesenteric or omental tumors ; tumors of the 
colonic wall; and intra-abdominal or inguinal hern- 
iae. The examination always includes a scout 
film of the abdomen, fluoroscopy during filling of 
.the colon, with spot films, as indicated, films of the 
filled colon in various positions, and fluoroscopy and 
films, of the colon after evacuation of the barium 
enema. Vaginal examination during fluoroscopy helps, 
to separate masses in the right pelvis from the barium- 
distended cecum. 

Wells, J. : The mucosal pattern of the term- 
inal ileum in children. (Radiology, Sept. 1948, 

• , Vol. 51, No. 3, 305-309). 

The mucosal pattern of the terminal ileum in symp- 
tom-free children, as demonstrated by a barium ex- 
amination, is different from that seen in most adults. 
The cobblestone appearance of the terminal ileum in 
children can be caused b\' aggregations of normal 
lymphoid tissue in the mucous membrane. This pic- 
ture by' itself cannot be taken as evidence of disease 
of the terminal .ileum in children. The approximate 
age at which this pattern is no longer demonstrable 
in the normal ileum is not yet established. 

Goodwin, F. H. Collins, E. N. : Diver- 
■ticulosis of .the colon: rcvicm of 726 con- 
secutive cases. (Cleveland Clinic Quart., Oct. 
■■'■.■1948, Vol. 15, No. 4, 194-201). 

Stitdy'-of,a large series of tDicompUcafed cases of 
colonic diverticulosis indicates that the symptoms re- 
^eifible ' almost , identically those of irritable colon, 
i^vefticulosis' is most comm.orily' obsen’ed in middle- 
age "and especially:, in over- weight persons. Cancer of 
the G. V.''tract .nW found in' 3.5 per^ ceht of Hiese^ 
c-|se|'yt?d''\% Jo'ratcdTn '.tife ■ cplci'n.' or recptm" 'in thq 


majority. Treatment is based on the prevention of 
future complications. The symptoms appear to be due 
to associated irritability of the colon rather than the 
diverticuli, in uncomplicated ca.ses. 

Kemp, K. H.: Tuberculous perirectal fistida 
with recovery following debridement and 
skin grafting with simultaneous administra- 
.tion of streptomycin. (J. Arkansas Ved. 
Soc., Oct. 1948, Vol. XLV, No. 5, 101). 

A case is described which presented tuberculous 
sinus involvement of the skin about the anus and 
was rapidly and efiiciently cured by skin grafting and 
simultaneous therapy with streptomycin, whereas the 
same process previously had spread with simple sur- 
gical care consisting of debridement and dressings. 
It was noted that this case of tuberculous sinus in- 
fection showed a tendency to aggravation during each 
menstrual period. 

Rose, T. -F.: ■ Mesenteric chylangionm in a 
nine months old baby. flUed. J. Australia, 

July 31, 1948, 124-126). 

The author reports a case of mesenteric chylangi- 
oma (chylangioma cavernosum) in a child, aged nine 
months, associated with infection and commencing. 
intestinal obstruction. The diagnosis was not made 
prior to operation, an appendiceal abscess being simu- 
lated. The tumor was removed together ivith four 
inches of ileum. Recovery was uneventful and a 
follow-up examination disclosed no further trouble. 
This particular type of mesenteric lymphangioma is 
excessively rare, only seven cases haWng been pre- 
viously reported. The tumor was appro.ximately five 
cms. long. 

Ulcer 

Blixenkrone-Moller, X'.: Vagotomy in 
the treatment of peptic ulcer. (Nordisk 
Med., Sept. 10, 1948, Vol. 39, No. 37, 
1629-1635). 

The author survey's our present knowledge of va- 
gotomy in the treatment of peptic ulcer and records 
eight cases. He favors vagotomy' where gastro-enter- 
ostomy' or gastric resection has been employed but 
cannot recommend the routine use of \'agotomy' m 
peptic ulcer until further information has accumu- 
lated with respect to late results and possible late 
sequelae. 

Hirscheerg, F. : Importance of symptoma- 
tology in the X-ray diagnosis of gastric ulcer. 
(Nordisk Med.. Sept. 17, 1948, Vol. 39, 

No. 38, 1663-1664). 

This article is a statement by a roentgenologist 
that the symptoms of dyspepsia upon which formerly 
the. diagnosis • of., gastric ulcer, depended before it 
was posrible.. to. demonstrate craters and niches, .ought 
stjll. to influence the,. diagnosis of . ulcer, .despite the 
roen.tgen , findings. 


A. J. D. D. 
June, ' 1949 
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Clinical Experience With A New Modified Protamine Insulin (NPH- 50 ) 

By 

• A. J., GABRIELE, M.D. 
and 

: ALEXANDER MARBLE, M.D. . ' - 

Bo-stox, Mass. 


I ' HE iXTRODUCTiox OF protamine zinc insulin in 
1937 marked a notable advance in the treatment 
of diabetes. Up until that time “regular” or “plain” 
insulin had been the only type arailable. .A.lthough 
this unmodified insulin had revolutionized the outlook 
for diabetic patients in general, allowing them longer 
and more useful lives, its short duration of action 
was a disadvantage. Even with the use of three or 
four doses daily it was impossible for many patients 
with severe diabetes to avoid a marked rise in the 
blood sugar after midnight unless with inconvenience 
a dose was taken not only at bedtime but also at 
aliout 2 A. M. The result was that in juvenile patients 
and others with this type of diabetes, high fasting 
blood sugar values were the rule and one was forced 
to admit that the diabetes was inadequately controlled 
for at least one-fourth of each day. Protamine zinc 
insulin changed this and when given daily before 
breakfast allowed in most patients a normal fasting 
blood sugar with concomitant betterment of general 
health and disappearance of complications such as 
retardation of growth and development and hepato- 
inegaly iti juvenile cases. 

It has been the general c.xperience, however, that 
in most children and in other patients with se%’ere 
diabetes, daytime h\-perglycemia and glycosuria can- 
not be well controlled with protamine zinc insulin 
alone. Consequently, the practice early was adopted 
of the use of unmodified insulin given at the same 
time in the morning before breakfast. Since this in- 
volved two injections, attempts have been made to 
combine the slowly acting and rapidly acting va- 
rieties b}' mi.Nture either in the syringe or in the 
bottle. 3Iuch work. has been done along this line and 
it . is generally conceded that with most patients a 
mi.xture of two parts of unmodified and one part of 
protamine zinc insulin is the one which is the most 
suited. There has not been general agreement, how- 
ever, that insulin mixtures provide as meticulous con- 
trol of diabetes as if the two varieties are given by 
separate injection. 

Within the last few years modified forms of pro- 
tamine insulin have been introduced. MacBrj'de (1) 
has reported upon the use of such an insulin, pre- 
pared bv Eli Lilly and Company and designated as 
“NP-50.” This product has the disadvantage of not 
being stable for long periods of time. Still more re- 
cently Krayenbiihl and Rosenberg (2) in Hagedorn’s 


From the George F. Baker Clinic, Elliott P. JosUn, 
M.D.. Medical Director, New England Deaconess Hospital, 
Boston, Massachusetts. 


laboratory announced the production of protamine in- 
sulin in crystalline form. As reported by Peck (3) 
in 1946, this new modified protamine insidin has been 
prepared by Eli Lilly and Company according to the 
method of Hagedorn whereby the amount of pro- 
tamine used per 100 units of insulin is 0.50 mg. in 
contrast to 125 mg. in the market protamine zinc 
insulin. The new modified protamine insulin has 
been designated as NPH-50; “N” refers to the neu- 
tral reaction (PH 7.2), “P” to protamine, “H” to 
Hagedorn and 50 to the content of protamine. The 
amount of zinc is quite small. NPH-50 is identical 
with N PC-50 insulin described by Peck (3). NPH-50 
insulin has an effect somewhat shorter than that of 
market protamine zinc insulin and is considerably 
more rapid in onset of action. Having had the op- 
portunity during the summer of 1948 to use this 
new type of insulin with boys at the Elliott P. Joslin 
Camp at Charlton, Massachusetts, we now report the 
results of these studies. 

Clixicai. Material and Methods 

During the eight weeks of the camp season 116 
boys were cared for of whom 115 received insulin. 
Of these, 94 were given the NPH-50 type for a 
sufficient period of time to evaluate its activity. The 
boys ranged in age from 3.3 to 16.3 years and in du- 
ration of diabetes from 0.3 to 12.4 years. In most 
instances the diabetes was of severe grade; the average 
total dose of insulin taken at home prior to entrance 
to the camp was 12 units of crj'stalline and 26 units 
of protamine zinc insulin, a total of 38 units daily. 
.-\ summary regarding the ages of the subjects, dura- 
tion of diabetes, insulin dose and diet is given in 
Table I. 

The camp was operated as any other summer camp 
for children, being located in a wooded tract on a 
small lake some 50 miles from Boston. The children 
were housed in cabins each accommodating eight camp- 
ers and two counsellors. Meals were served in a 
common dining hall and here all food was accurately 
weighed using gram scales. The total quantity of 
urine was saved daily and tested for diacetic acid 
and sugar and the percentage of sugar, if any, was 
determined quantitatively by the Exton modification 
(4) of the Sumner (5) method adapted for use with 
the photoelectric colorimeter. In addition, single spe- 
cimens of urine were obtained at 7:15 and 11:15 
A. M. and at 4:15 and 8:00 P. M. and tested quali- 
tatively for sugar by Benedict’s method. To eliminate, 
in so far as possible, the confusion often arising 
from “overflow” glycosuria,” campers voided at 7 :00 
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and 10:15 A. M. and at 2:15 and 7:00 P. M. 

Twice weekly capillary blood sugar determinations 
were made in each case; with half the campers this 
was done on Monday and Thursday and with the 
other half on Tuesday and Friday. Blood was drawn 
from an ear lobe at 7:15 and 11:15 A. M. and at 
4:15 and 8:00 P. M. Determinations of sugar con- 
tent were made by Folin’s method (6) adapted for use 
with a photoelectric colorimeter. A well equipped lab- 
oratory was housed in one of the buildings in which 
facilities were arailable for studies under conditions 
which approximated those of a hospital laboratory. 
Three technicians were in constant attendance. 

Activities resembled those of the usual summer camp 


of the campers, but in all instances the total diet for 
the day was kept constant. 

Plan of Study 

Almost without exception patients reporting to 
camp had been on a regime which included two in- 
jections of insulin before breakfast, one of unmodi- 
fied and a second of protamine zinc insulin. Si.x 
campers had been recehdng protamine zinc insulin 
alone, one globin insulin, three insulin mixtures, two 
^^PH-50, and one NP-50. It w'as early apparent, both 
from questioning and upon preliminar}' tests, that the 
average patient had not been well controlled at home 
and in most instances the prescribed diet had been 


TABLE I 


Summary of Data Regarding 79 Campers Discharged on NPH-50 Insulin 
Insulin Diet 


Age 


Number Duration 


On Admission At Discharge 


On Admission 


Group 

Years 

Campers 

Diabetes 

Years 

Cl 

PZI 

Units 

Total 

NPH-50 

Units 

C 

P 

Grams 

F Cal. C 

P 

Grams 

F 

3 - 4,9 

5 

1.8 

8 

. 13 

21 

20 

155 

69 

78 

1598 

165 

78 

81 

5 - 7.9 

12 

3.4 

7 

15 

22 

22 

104 

78 

85 

1733 

185 

89 

92 

8 - 9.9 

11 

3.7 

11 

18 

29 

24 

ISO 

83 

82 

1790 

193 

94 

99 

10-11.9 

20 

4.9 

13 

25 

38 

36 

202 

101 

102 

2130 

215 

116 

112 

12-13.9 

IS 

4.7 

16 

32 

48 

36 

206 

109 

109 

2241 

220 

126 

124 

14-16.3 

13 

4.7 

18 

34 

52 

36 

215 

108 

108 

2264 

235 

133 

125 


At Discharge 
Cal. 


1701 

1924 

2039 

2332 

2500 

2597 


with both active and relatively inactive periods in 
the forenoon, afternoon and evening. It had been 
ariticipated that physical exercise would markedly 
influence the blood sugar and urine tests and such 
proved to be the case. It was customary to find that 
with increase in activity marked reductions were pos- 
sible in the total insulin dosage, even though increases 
in the diet were allowed. 

Insulin was administered daily 30 to 45 minutes 
before breakfast by one of the two graduate nurses 
on duty. 

In addition to the three main meals, feedings were 
given in the mid-moming and mid-afternoon and at 
bedtime. Variations -were introduced in the amount 
or frequency of such feedings depending upon the 
type of insulin under study and the activity program 


greatly exceeded. Consequently, seven to 10 daj’s were 
allowed for stabilization and regulation on a weighed 
diet, regular physical activity and insulin schedule 
which included the unmodified and protamine zinc in- 
sulin given by separate injection before breakfast. 
Following this initial period, campers were then shift- 
ed to NPH-50 and kept on this variety for four to 14 
daj'S with an average of six to 10 days per camper. 
In those campers whose stay at camp was long enough, 
a return was made to the unmodified-protamine zinc 
insulin combination and then later back to NPH-50. 
In this W'ay there were 34 campers with whom at 
least two periods of observation with both regimes 
were possible. In certain patients a trial period with 
globin insulin with zinc was carried out in order 
to compare the general effect and length of action 
of this variety of insulin with both NPH-50 and 
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the unmodified protamine zinc insulin combination. between lOO and 125 mg. With the taking of break- 

Since the primary objective was the operation of fast, blood sugar values rose sharply to the highest 

a successful summer camp and only secondarily the point in the day so that at 9:15 A. M. values ranged 

.study of new insulins, it was necessary to change from 185 to 400 mg, per 100 cc. Following this there 

the doses of insulin from time to time depending was considerable variation in the individual results 

upon the behavior of the blood sugar and urine tests. obtained, but in general the blood sugar fell during 

Consequently, it was not possible to observe for any the course of the waking part of the day and then 



Fig. 1. — Eighteen blood sugar curves obtained with 10 campers by 
determinations made at 2 or 4 hourly intervals throughout 24 hours 
while the subjects v/cre maintained on their usual regime of diet 

and activity. 

It is obvious that blood sugar values at 9:15 A. M, were in general 
quite high but it must be remembered that this was only one hour 
after finishing breakfast, a time which is rarely selected for the 
determination of tho blood sugar with patients on any insulin re- 
gime. By 11:16 A. M, values had fallen to within an acceptable range. 


appreciable length of time the effect of exactly com- 
parable doses of the different varieties of insulin. 
However, this seems a minor disadvantage in view 
of the fact that regardless of the type of insulin be- 
ing employed the aim throughout was, in so far as 
possible, to maintain a satisfactory blood sugar and 
as little glj'cosuria as possible and yet av'oid frequent 
hypoglycemic reactions. 

Results 

Blood Sugar Curves over 24 Hours: In an attempt 
to ascertain the behavior of the blood sugar through- 
out an entire day and to determine the length of ac- 
tion of NPH-50, a group of 10 campers was selected 
with which capillary bloo<l sugar determinations were 
carried out at frequent intervals over a period of 
24 hours. Five campers had blood sugar determina- 
tions every two hours while the other five had such 
tests every four hours. Approximately 10 days later 
eight of the campers who had been in the previous 
group had blood sugar tests every two hours. During 
this time the normal camp life of the boy was not 
disturbed except for the brief time required for the 
collection of blood and the obtaining of urine speci- 
mens. Technicians visited the cabins of the campers 
during the night and usually sleep was disturbed very 
little. In Figure 1 are shown the 18 curves obtained 
with the 10 boys. It will be noted that the fasting 
blood sugar in most instances ranged from 55 to 
100 mg. per 100 cc. with a concentration of points 


maintained a fairly steady level from 11:15 P. M. 
to 5:15 A. M. Most values during the night ranged 
between 55 and 150 mg. per 100 cc. It is noteworthy 
that there was a very slight tendency for the blood 
sugar at 7:15 A. M. to be higher than that at 5:15 
A. M., suggesting that the main force of action of 
the insulin had been spent. 

The broad heavy line in Figure 1. is a composite 
curve obtained by averaging values for the various 
time intervals. In Figure 2. are shown the 11 curves 
which conform to the general pattern of the composite 
curve. In so far as it is possible to make a statement 
on the basis of available data, the curves in Figure 
2. and the composite curve in Figure 1. represent the 
behavior of the blood sugar of a patient receiving 
NPH-50 in reasonably adequate dosage while that 
patient is physically active and receiving his usual 
meals and between meal lunches. 

Results of Maintenance Studies: The amount of 
data available regarding the day-by-day experience 
with NPH-50 as contrasted with the unmodified- 
protamine zinc insulin regime is so great as to make 
summarizing difficult. However, in Figures 3, 4, 5, 
and 6 are given representative charts showing the 
comparisons of the results obtained with the two in- 
sulin programs. It is obvious that satisfactory control 
is possible with both programs and that with care 
as to regulation of insulin dosage and uniformity 
of diet and physical activity, satisfactory blood sugar 
values and minimal glycosuria are possible. 
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Fig. 2. — Eleven blood sugar curves obtained with 8 campers selected 
from the curves shown in Figure 1. in order to illustrate the most 
common trend following a single dose of NPH-bO insulin given in 
the morning before breakfast. On the day of the test the campers 
follov/ed their usual routine of activity and meals. 


It is evident that ht-pogl^xetnic levels of blood 
sugar were obtained with both XPH-50 and the 
unmodified-protamine zinc insulin combination. Cer- 
tain facts seem warranted front a study of these 
figures and from the large number of similar charts 
not reported here: (1) In general, as good control 
is possible with XPH-50 given in a single dose daily 


point of .hypoglycemia, occur as earh- as the latter 
part of the afternoon; whereas, with market pro- 
tamine zinc insulin, reactions occurred most com- 
monly during the night or early morning hours. 
However, the effect of XPH-50 continues for well 
over twenty-four hours and probably for 28 to 30 
hours as shown by hypogli’cemic reactions in some 
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Fig. 3. — R. H., aged 14.4, weight 136 3/4 lbs. (62.2 Kg.) height 
66 1/4 inches (175 cm.) without shoes, with diabetes of 3.0 years’ 
duration. Diet: Carbohydrate 226 Gm., ' Protein 117 Gm., and Fat 
114 Gm., a total of 238 calories. This chart shows a comparison 
.of blood sugar curves and amount of ^sugar in the urine for four 
'consecutive days on each of the two insulin regimes under study. 
'Unmodified and protamine zinc insulin were given by separate in- 
jection each morning before breakfast. 

In this and similar charts the qualitative -tests for sugar in the urine 
were plotted according to the following scale: _0, no sugar; 1, green 
with Benedict’s test; 2, green-yellow; 3, yellow-green; 4, yellow; 5, 
orange or brown; 6, red. 


as ' with two separate injections of unmodified and 
protamine zinc insulin; (2) There are e.xceptions but 
iri'general the effective dose of XPH-50 is appreciably 
loii'er than the total dose of unmodified and protamine 
ziric insulin oh the other program; (2) The somewhat 
ihieffeased rapidity of action of XPH-50. as compared 
with' niarket protamine zinc insulin is evident frorn 
tfie^-fact' tMtj lower blobd sugar: ralue.s^ even to the 


patients in the latter part of the forenoon. With 
XPH-50 as with market protamine zinc insulin, earl) 
morning reactions ma\- occur. 

It must, be emphasized that the blood sugar trends 
of some patients did not conform to the average p^ 
terii. Consequently, although the response to XPH- 
can in most instances be predicted, only trial vntn 
the. -individual patient can be takeri as a safe guide- 
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Fig. 4. — N. F., aged 9.9, weight 67 1/4 pounds (30.6 Kg) net, height 
53 1/2 inches (137 cm.) v/ithout shoes, with diabetes of 4.8 years' 
duration. Diet; Carbohydrate 183 Gm., Protein 83 Gm., and Fat 
91 Gm., a total of 1,8)53 calories. 


MOUTH 

JULY 

JULY 

DATE 

5 16 17 18 

19 i 20 1 Fi 1 22 

INSULIN 

CRYSTALLINE + PROTAMINE ZINC 

NPH 50 

HOUR 

7 II Afl ( 7 11 A ej 

7 fl A 8 t 7 tl 4 8 

7 M 4 8 1 7 1) 4 8 



■gaESH 

■BazsiBEarzzi 

6+ 8+ hW 

30 1 32 


BEE^B 

BLOOD^" 

SUGAR’" 

z- 

Mg. 

per 

lOOcc 

1 

1 

1 


1 

\ 

1 

N 

URINE 1 
SUGAR 1 

OUALTEST 0 
Gms/ZAhrs. 

i 

i 

P 

■ 

i 

■ 

■ 

■ 


B 




5 

/4 

/2 

15 

> 

/ 

— ? ...1 


Fig, 5. — W. W., aged 10.6, v/eight 66 1/2 pounds (30 Kg.) net, 
height 55 inches (141 cm.) without shoes, with diabetes of 1.2 years, 
duration. Diet; Carbohydrate 247 Gm., Protein 108 Gm., and Fat 
113 Gm., a total of 2,437 calories. 
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Fig. 6. — L. W., aged 11, weight 103 3/4 pounds (47.2 Kg.) net, 
height 59 1/4 inches (152 cm.) without shoes, with diabetes of 2.4 
years’ duration. Diet; Carbohydrate 284 Gm., Protein 118 Gm., and 


Fat 111 Gm.. a total of 2,287 calories. 
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Special Features in Use of NPH-50 

To call attention to the difficulties encountered in 
the use of NPH-50 Figures 7. and 8. have been 
prepared. In Figure 7. is illustrated the fact that 
with some patients that dose of NPH-50 which will 
provide a normal or slightly sub-normal fasting blood 
sugar may still allow well-marked hyperglycemia in 
the forenoon following breakfast together with con- 
siderable glycosuria. 


talline characteristics, the tendency for adsorption of 
unmodified insulin is much less than with market 
protamine zinc insulin and hence mixtures in the 
syringe can be made and still preseiA-e a large share 
of the quick action of the unmodified insulin added. 
Actually, in our e.xperience at camp it was found that 
the addition of even a small dose of unmodified in- 
sulin, such as four to six units, often had a marked 
hypoglycemic elTcct. Later e.xperience has shoim. 
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Fig. 7. — E. L., aged 11.8, weight 76 3/4 pounds (34.8 Kg.) net, height 
55 1/4 inches (142 cm.) without shoes, with diabetes of 8.5 years’ 
duration. Diet: Carbohydrate 214 Gm., Protein 116 Gm., and Fat 
112 Gm., a total of 2,328 calorics. 

Note that the fasting blood sugar was unusually low being even at 
hypoglycemic levels. Yet during the rest of the waking part of the 
day there was hyperglycemia and glycosuria which was in some in- 
stances quite marked. Experience shelved that could be corrected by 
shifting carbohydrate from breakfast (and even lunch if necessary) 
to the bedtime lunch, or by the lowering of the dose of NPH-50 in- 
sulin and mixing directly in the syringe a small dose of unmodified 

insulin. 


With such patients the hyperglycemia may be pre- 
vented by decreasing the amount of carbohydrate 
given at breakfast and transferring this food to the 
bedtime feeding. If this is not jxissible, an alterna- 
tive is to add a small dose of unmodified insulin to 
the dose of NPH-50 in the syringe. Fortunately, 
with NPH-50, because of its predominately crys- 


however, that in certain situations much larger doses 
may be used. For example, in a patient recently 
treated in the hospital, 24 units of regular insulin were 
mixed in a syringe with 90 units of NPH-50. 

Another difficulty is that of the marked hj'po- 
glycemic tendency during the night. This can be 
overcome by giving a bedtime lunch which contains 
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60 1/2 inches (155 cm.) without shoes, with diabetes of 1.4 years’ 
duration. Diet: Carbohydrate 220 Gm.f Protein 131 Gm.i and Fat 
125 Gm., a total of 2,529 calories. 

During the first 4 days illustrated the camper was .physically very 
active, participating in the camp program. During_ the last 5 days 
illustrated he was inactive because of. personal behavior and because 
of participation in a relatively quiet, program during ^the Jast week 
of camp. The effect on the control of diabetes is evident. 








A. J. D. D, 
June, 1949 
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as much as 30 to 40 grams of carbohydrate in addi- 
tion to more slowly absorbed protein and fat. 

It was early found that variations both in diet 
and in amount of pli 3 'sical activitj' affected greatly 
the degree of control of diabetes with NPH-50 as 
with any type of insulin. In Figure 8. is shown the 
increase in hyperglycemia and glyco.suria which in 
one camper accompanied days of relative inactivity. 


and glycosuria as the double injection of the cry'stal- 
line and protamine zinc insulin variety. 

Globin' Insulin with Zinc 

Opportunity was afforded in 13 patients for com- 
paring the effect of NPH-50 and the unmodified- 
protamine zinc insulin combination with a program 
in which unmodified and globin insulin with zinc were 
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Fig. 9. -— G. P., aged 9.6, weight 58 1/4 pounds (26.5 Kg.) net, height 
48 1/4 inches (124 cm.) without shoes, with, diabetes of 5.9 years' 
duration. Diet: Carbohydrate 197 Gm., Protein 94 Gm., and Fat 


87 Gm., a total of 1,947 calories. 

It appears evident from this chart that the control of hypergly- 
cemia and glycosuria was appreciably better on a single dose of 
NPH-50 insulin before breakfast as compared wFth combinations of 
either crystalline^ and protamine zinc insulin or of crystalline and 
globin insulin v/ith zinc. The relatively high fasting blood sugar 
values during the days which crystalline and globin insulin with 
zinc were given are noteworthy. 


Present.\tion of Data in Detail 

There were 34 campers in whom it was possible 
to make a comparison in two separate periods of the 
effect of NPH-50 on one hand and of the crystalline- 
protamine zinc insulin combination on the other. The 
data obtained in these cross-over studies have been 
summarized in a table which because of lack of 
space, is not reproduced here. Study of the table 
shows considerable variations in results as might be 
anticipated. However, close scrutiny of the days 
during which NPH-50 insulin was used reveals that 
in general a single dose of this variety of insulin 
provided as good or better control of hyperglycemia 


given in the morning before breakfast by separate 
injection. From this group Figures 9. and 10. have 
been selected to serve as examples of the type of 
results obtained. Although with certain of these 13 
patients satisfactory control was obtained on the un- 
modified-globin insulin with zinc program, in general 
the results were not impressive. One disadvantage 
was a tendency to hypoglycemic reactions in the after- 
noon. This could be prevented by the use of more 
liberal afternoon feedings. A second and more serious 
disadvantage was the failure in these patients with 
severe diabetes for the effect of globin insulin with 
zinc to carry through a full 24 hours. The result was 
that often the fasting blood sugar was considerably 
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Fig. 10. C. S., aged 6.2, weight 56 3/4 pounds (27.7 Kg.) net, height 

49 inches (125) cm.) without shoes, with diabetes of 2.6 years' duration. 
Diet: Carbohydrate 171 Gm., Protein 121 Gm., and Fat 110 Gm., a total 
of 2,158 calories. 

It is evident that as good control of diabetes was obtained with a 
single dose of NPH-50 insulin as with the combination of either 
crystalline and protamine zinc insulin or of crystalline and globin 
insulin with zinc. Particularly noteworthy is the relatively high fast- 
ing blood sugar values obtained when globin insulin with zinc was 
given in contrast with normal or below-normal values on the other 
programs. The four days on NPH-50 insulin illustrates the rise in 
blood sugar at 11:00, A. M. as encountered with. .Certain other patients. 
This also responded to shifting carbohydrate from breakfast to 
the bedtime feeding. 








204 

elevated.. I he impression seems well-founded that 
NPM-50 has a duration of effect appreciably longer 
than that of globin in.sulin with zinc and this some- 
what greater length of action is a decided advantage 
in patients with severe diabetes. 

r :Hvi'oc;lvci;mic Kkactions Due to 1n.sui.in 

As has been slated earlier a definite attempt was 
made throughout the camp season to control the 
diabetic condition carefully, keeping blood sugar 
values as nearly normal as pos.sib]e and reducing gly- 
cosuria to a minimum. With this in mind and in 
view of the strenuous character of the physical ac- 
tiWty at camp it is not surprising that insulin re- 

actions were fairly common with all types of in- 
sulin used. In studying Table III in which insulin 
reactions are tabulated, it must be kept in mind 
that the diagnosis of such was made on clinical 
grounds in most instances since with the hoys en- 
gaging in play it was manifestly iin])ossible to se- 
cure detenninations of the blood sugar in every 
instance. An insulin reaction was classified as such 
if a camper complained of weakness, hunger, head- 
ache or any of the other well-known .symptoms of 
hypoglycemia and if his condition was judged by 

the physician, nurse or trained counsellor to he com- 
patible with such. Mild reactions were treated by 

giving at once a wafer containing two grams of 

de.xtfose and repeating the dose, if necessary, one 
dr more times. More severe reactions tvere treated 
by giving 50 to 100 grams of ginger ale or orange 
juice repeating this amount if the situation warranted. 
Reactions during which the patient was uncon.scious 
or uncooperative were treated with the intravenotis in- 
jection of 20 cc. of 50 per cent dextrose in a sterile buf- 
fered solution. .At times 0.3 cc. of adrenalin was admin- 
istered subcutaneously. The nuinlx:r of reactions listed 
in Table III errs if anjlhing on the side of being 
too liberal since in order to kec-p the camper at his 
activity, signs and symptoms of reactions were noted 
as soon as possible and treated without delay. 

TABLE It) 


Incidence of Reactions With Various Insulins 


Type 

Cl 


Cl 

Cl 

of 

4- 


-f 

-f (mixed) 

Insultn 

pzr 

XPH-50 

Gl. 

NPH-.S0 

Camper- 

Days, 

Total 

Number 

1.113 

1330 

120 

21 

Reactions, 

Number 

273 

320 

41 

14 

Incidence, 

Per Cent 

IS 

22.0 

34.1 

ce.c 


Total camper-days of insulin — 3050 
Toal number of reactions — 648 

Incidence, per cent — 21.2 


Cl equal.s Crj'stalline insulin 
PZI equals Protamine zinc insulin 
Gl. equals Globin insulin "with zinc 

In all. 273 reactions were observed in 1,513 camp- 
er-days during rvhich a combination of unmodified 


Volume 3C 
Number C 

and prolamine zinc insulin was given. Three hundred 
twenty reactions occurred on 1,390 camper-days dur- 
ing u'hich NFH-50 insulin was given. Forty-one 
reactions occurred on 120 days when a combination oi 
unmodified and globin insulin was given. When un- 
modified and XPJJ-50 were mixed in the syringe 14 
reaction.s occurred on 2] aimper-days. The incidence 
of reactions per Camper days in the four groups was 
therefore 18 jier cent, 22.9 yier cent, 34.1 per cent and 
66.6 jKT cent resjiectivcly. 'Fhe high incidence of reac- 
tions noted with the unmodified -NPH-50 inLxture can- 
not lie considered .significant in view of the small num- 
ber of jiatients so treated and the investigational char- 
acter of this jKirl of the study. 

.As has been mentioned previously, the most com- 
mon time of reactions with patients receiving both 
modified and market protamine zinc insulin was in 
the Intc forenoon and in the early morning hours. The 
most common time for reactions in patients receiving 
NPlJ-50 was in the latter part of the afternoon and 
ill the early morning hours. Reactions in patients re- 
ceiving globin insulin occurred usually in the mid- 
and late afternoon. 

I'oi.i.ow-Up Studies 

The exiierience in camj) showed quite well that 
under the conditions of the study a single injection of 
XPM-50 insulin controlled the condition of most se- 
vere juvenile diabetics ns well, or better, than did 
the combination of unmodified and protamine zinc 
insulin given by separate injection. However, it must 
lie admitted that the conditions of study in many 
respects approached the ideal and provided for care- 
fully weighed diets, close laboratory erahiation, su- 
pervision of physical exercise and the opportunity 
for frequent ndjustment of diet and insulin dose. 
Such conditions are difficult to provide for the ju- 
venile patient under home conditions. Consequently, 
the follow-iij) of such patients after di.scharge from 
camp seemed a most important matter. 

An attempt was made to do this by means of 
visits of the patients to the physician’s office and by 
questionnaires sent to the patients and their families. 
One such questionnaire was sent out approximately 
two weeks after the close of the camp season at a 
time when the boy's had been on NPH-50 for from 
four to eight weeks. Of 79 campers to w'hom the 
(juestionnaire was sent, answers were received from 
58. With one exception all bad continued taking the 
NPH-50 insulin in a single dose before breakfast. 
Nineteen had found it necessary to supplement th'S 
with occasional doses of regular or crystalline insuhn 
and 28 had found that the basic dose of NPH-SO 
needed to he increased under home conditions. How- 
ever, the increase in dose had not been large as shown 
by the fact the average dose taken at the time of 
the questionnaire was 34 units in comparison mth 
an average of 29 units at the time of discharge 
from camp. Fift\'-one campers stated that they ha 
been following their diet at home, but direct informa 
tion on this point is lacking. Four patients were a 
mittedly' breaking their diet and this common ten 
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denc}- as well as variations in physical activity at 
home invalidate to a considerable degree any con- 
clusions drawn from a comparison of insulin prepara- 
tions under home conditions. Many patients had 
found that a sizable bedtime lunch was desirable to 
prevent night-time reactions. Thirty-seven of the 
58 patients reported that the urine tests before 
breakfast were usually blue or green with Benedict’s 
solution. At least 32 reported that the tests before the 
evening meal and at bedtime were satisfactory. In 
most instances the tests before tiie noon meal showed 
some sugar. Twenty rejxirted that insulin reactions 
had been less frequent than under the former regime. 
Only one severe reaction (with convulsions) requiring 
adrenalin was reported. In only one instance were re- 
actions troublesome enough to cause the patient to 
give up NPH-50 insulin and return to the former 
program. Reactions occurred most frequently in 
late afternoon, evening and early morning hours. 
With only two e.xceptions, patients stated tliat they 
liked the new insulin, but it must be confessed that 
the chief reason given by most was the fact that a 
.single injection dailj’ was required. Twelve patients 
or their parents believed that from the standpoint 
of control of the diabetes, the NPH-50 was no 
better than that of the combination of unmodified and 
protamine zinc insulin. 

All in all, the e.xperience with NPH-50 insulin 
tinder home conditions has been favorable provided 
due allowance is made for t-ariations in diet and 
physical activity, handicaps which cannot be over- 
come b}- any of the known insulin preparations. It 
must be reemphasized that, as with any insulin, the 
response of the patient is an individual matter and 
cannot be predicted with complete accuracy. Re- 
arrangement of the diet has solved certain of the 
difficulties encountered with the NPH-50 insulin. 
With most patients the amount of carbohydrate at 
breakfast can to advantage be reduced and the mid- 
morning lunch omitted. The giving of 10 grams of 
carbohydrate in the mid-afternoon is advisable with 
a sizable bedtime lunch consisting often of four crack- 
ers (2 1/2 inches square), 240 grams of milk and 
30 grams of cheese. By this arrangement hypergly- 
cemia and glycosuria can be lessened during the fore- 
noon and insulin reactions prevented in the late after- 
noon, evening and night. 

Su.M MARY 

1. Studies are reported with the use of a new modi- 
fied protamine insulin (NPH-50 — Lilly) used with 
94 boys with sev'ere diabetes ranging in age from 
3.3 to 16.3 years and in duration of diabetes from 
0.3 to 12.4 j’ears. The studies were carried out in a 
summer camp in which conditions of diet and activity 
could be well controlled. 

2. When compared under similar conditions of 
diet and exercise it was found that a single dose of 
NPH-50 insulin provided as good or better control 
of h3fperglycemia and glycosuria as did a combination 
of unmodified and protamine zinc insulin given by 
separate injection in the morning before breakfast. 


3. Studies indicated a more rapid onset and some- 
what shorter duration of action of NPH-50 when 
compared with the market variety of protamine zinc 
insulin. Blood sugar determinations carried out at 
two to four hourlj' intervals during a 24-hour period 
indicated that NPH-50 insulin exerts an effect for at 
least a full 24 hours and probably for 28 to 30 hours. 
Its maximum effect begins in the late afternoon and 
extends into the evening and night. By diminution 
of carbohj'drate at breakfast and during the fore- 
noon and by the giving of an afternoon lunch and a 
sizeable bedtime lunch hypoglycemic reactions can 
be prevented. 

4. Follow-up studies after camp discharge have 
in general indicated favorable results and suggest 
that good control of diabetes can be secured under 
home conditions provided reasonably constant con- 
ditions of diet and physical activity are maintained. 
The advantage of a single injection daily appeals 
to patients and for the most part the insulin has been 
popular with both parents and patients. 

5. In the course of the study the effect of giving 
unmodified and globin insulin with zinc by separate 
injection in the morning before breakfast was com- 
pared in 13 patients with a single injection of NPH- 
50 and with a combination of unmodified and pro- 
tamine zinc insulin given by separate injection. The 
results indicated a tendency to hypoglycemia in the 
afternoon when globin insulin was given. This was 
overcome with the use of afternoon feedings but a 
more serious disadvantage wtis the failure in patients 
with severe diabetes for globin insulin to exert an 
effect for a full 24 hours with the result that the fast- 
ing blood sugar was often considerably elevated. 

ADDENDUM 

Note added May 15, 194S: Since the preparation of the 
above, the patients concerned have been kept under ob- 
■servalion both by moans of office and hospital visits 
and by letter. A recent survey has yielded in general 
the .same findings as before, namelj, that under home con- 
ditions .'IS good or better control may be attained ttith 
NPH-00 as with market protamine zinc insulin. How- 
ever, the results again point to the fact that it is diffi- 
cult to evaluate any type of insulin with juvenile patients 
at home because of the difficulty encountered in main- 
taining constant conditions of diet and activity. Of 65 
boys answering a recent tiue.stionnaire, all but four had 
continued with NPH-50 Insulin. Thirty of the 65 were 
taking supplementary doses of unmodified insulin either 
daily or at times of increased glycosuria. Reactions ap- 
parently had been no more common than with other treat- 
ment programs. The total Insulin dose of 60 boys from 
whom data were available was 44 units at the time of 
the suri'ey as compared with 31 units at the time of dis- 
charge from camp. 

Recently 10 adult patients aged 40 to 78 years with 
duration of diabetes from one to 23 years were studied 
under hospital conditions. The range of the Insulin dose 
was from 20 to 76 units daily. Urine .and blood sugar 
te.sts w'ere determined during a control period of 
one or more weeks during which protamine zinc 
insulin alone or in combination with unmodified insulin 
was used. Then a period of three to eight days on NPH- 
50 insulin was instituted. Finally the patients were re- 
turned to the previous schedule with unmodified and pro- 
tamine zinc insulin. Space does not permit giving detailed 
data but it was evident that with such patients NPH-50 
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IriHiiIln cun Itc tmod without illCdcuIty to ropl.-ico cfUior 
protamlno zinc iHHulln nlono or thin Insulin plus unmodl- 
■flotJ InHUlIn, When XPiI-»0 Ih used to ropla’co tho cotnhlnn- 
tlon of the two ninrkot typos, Its «loso hi usunlly qulto 
close to the suni of the* dosos of tho other two vnritlos. 
In tho earlier experience with XPII-no Insulin (hut not 
appreciably In tho camp studies), some difficulty was on- 
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Diagnostic Difficulties In Rectosigmoid Lesions 

By 

VERKOS B. BLAIiA, .M.D. 
and 

JIARRY C. SALTZ.STEIN, M.D. 


Dctkoit, 

T in: DiKKEKFNTiAi. DiAGNO.sis of rccto-.sigmoicl 
lesions is often quite difTicttlt. Even after a care- 
ful iiistory, pliysieal c.vamination, digital rectal c.v- 
aniination with the "educated finger,” proctosigmoid- 
oscop}' and roentgenological sUidj', the c.xact nature 
of the lesion may still he in doubt. 

The symptoms of rectal and recto-sigmoid lesions 
are well known and the early manifestations have 
recently been repeatedly reemphasized. Swinton and 
Gillespie (1) have grouped them under the follow- 
ing headings: (A) -Any abnormality of the stool 
including the presence of blood, pus or mucus, or 
an\' change in the caliber of the stool. (B) -Any cliange 
in the normal bowel habit of an individual including 
variations of constipation and diarrhea. (C) Any 
une.xplaincd abdominal pain, cramps, indigestion, 
feeling of fullness or rectal tenesmus. (D) Any 
unexplained abdominal tumor or anemia. 

Lesions of the recto-sigmoid may be either in- 
trinsic or extrinsic. They may be neoplastic, inflam- 
matory, or functional. 

Intrinsic lesions include: (a) neoplastic; benign 
tumors, polyps, carcinoma, sarcoma, (b) Inflamma- 
tory: hyper-plastic tuberculosis, non-specific granu- 
!oma.s, syphilis, segmental ulcerative colitis, diver- 
ticulitis, congenital and acquired strictures, (c) 
Functional ; spastic colitis and megacolon. 


Submitted, Oct. 4, 1948. 

, ,• ;^rom the Surgical Service, Harper Hospital. 
I't*. present addre.s.s, Marshalltown, Iowa. 


Michica.v 

Extrinsic lesions have been listed as follows (Mar- 
shak (2) (a) Tumors: ovarian cysts, fibroids, rctro- 
pcritonc.ll tumors, lympbo.sarcoma, owiriaii carci- 
noma, metastatic carcinoma, (b) Inflammaton- niani- 
festations: pejvic infiammaiory disca.se, the effects 
of irradiation therapy, sigmoiditis, post-operative ad- 
he.sions, carcinoma of the cervix with frozen pelvis, 
cndometrio.si.s and, one can add, perisignioid reaction 
following perforation by foreign bodies, (Meltzer 3) 
and high perirectal abscess. 

Regarding tbc frequency of tbc above different 
lesions auising e.xtra-reaal masses; there have been 
two studies of which we arc aware, Briist (4) and 
Buie (5). Both found pelvic inflammator}- disease 
responsible for c.xtra-rcctal masses in nine and 10 
per cent of cases respcctivclv, metastatic malignancy 
from the upper abdomen, (the true Bloomer shelf) 
in eight and 16 per cent respectively, diverticulitis 
in 25 and 10 per cent of cases respectively, 
and endometriosis si.x and 12 per cent respectively- 
Retro-peritoneal sarcoma accounted for a small per- 
centage. Brnst listed 17% of c-xtra-rcctal masses as 
due to peri-rcctal or pelvic abscesses at the Icmtor 
level or higher. Biiie did not include these in his table. 
Carcinoma of the sigmoid may produce an extra- 
rectal mass by becoming inflammatory and dropping 
down into the pelvis. Also, a carcinoma of the cecum 
can perforate and form a piclvic mass. 

Green (6) gives a very' interesting table, indicating 
by what method of examination the diagnosis 
made in 284 cases of recto-sigmoid lesions: 
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Biopsy 

6 

X-ray 

77 

Gyn Study 

57 

Urqlogic study 

20 

Laparotomy 

51 

Rectal OR 

55 

Autopsy 

18 


284 


Note that a very small number needed biopsy con- 
firmation. The X-ray was diagnostic in about one 
in four cases. One in five required a laparotomy. 
Note also the high percentage in whom the diagnosis 
was made by gjmecological study. 

The X-Ray Examination 

In most of the intrinsic lesions, one can rely upon 
direct visualization through the proctosigmoidoscope 
and biopsy for the diagnosis. In the extrinsic lesions, 
there is, perhaps a tendency to rel}"^ too exclusively 
upon the X-ray for diagnosis. 

John E. Deaver (quoted by Wagner in discussion 
of Green’s paper) (6) stated that a finger in the 
rectum can detect a small growth of the terminal 
sigmoid through the intervening rectal wall, and spoke 
of this area as the “blind area” by X-ray examination. 

At the level of the mid-sigmoid colon and above, 
the X-ray examination is very accurate. At tlie region 
of the recto-sigmoid however, the large variety of 
irregularities in the mucosal pattern, and the con- 
fusion of extra-rectal pathology make X-ray study 
of recto-sigmoid lesions at times incomplete in diag- 
nostic value. For lesions of the rectum itself. X-ray 
examination is of very little value. Proctologists have 
discussed these points in their meetings (Green, Am. 
J. of Surg. Symposium (6) 75:384, Feb. 1948). 

Nevertheless, much can be learned by very care- 
fully studying the X-ray films, and correlating this 
with what particular defect each lesion should pro- 
duce. Marshak (2) brought this out with considerable 
exactness in his paper: Tumor masses, as fibroids 
and ovarian cysts, may compress the bowel with- 
out being attached to the bowel wall. They cause a 
gradual indentation of the barium appearance, but 
the mucous membrane is always intact. The area 
of compression may be large and the tumor mass may 
be visualized as a large separate shadow on the roent- 
gen films. If they become attached as retroperitoneal 
sarcomas are prone to do, there is a sharp edge be- 
tween the involved and uninvolved bowel, and only 
one side of the bowel is invaded. Benign extrinsic 
lesions do not ulcerate into the mucosa, but malig- 
nant ones, such as carcinoma of the ov'ary or meta- 
static carcinoma of the pelvis, may ulcerate the mu- 
cosa. In such case X-ray differentiation from an in- 
trinsic carcinoma ma}' be impossible. 

Pelvic inflammatory disease, carcinoma of the cer- 
vix with frozen pelvis, and radiation injury from 
the treatment of cervical carcinoma do not cause 
the short constant defect with irregular marginal 
ragged appearance of the mucosa tj'pical of carci- 


noma of the bowel. There is a more or less fixed non- 
distensible and non-tender constricted area of bowel. 

Endometriosis may be confusing. It can cause a 
slight irritability of the bowel, or a long four to ten 
centimeter fi.xed constriction with smooth mucous 
membrane, or a complete obstruction indistinguishable 
from any other obstruction. Difficulty arises when 
a small area does not permit accurate study of the 
mucous membrane pattern. 

Post-operative adhesions reveal either a complete 
or partid obstruction. The area of constriction is 
short and smooth with intact mucous membrane. 
Both sides of the bowel are usually constricted. 

Sigmoiditis may produce an area of obstruction 
which is localized, smooth, wdth intact mucous mem- 
brane : all of which may disappear with subsequent 
examinations. 

Perforation of the recto-sigmoid by foreign bodies 
ma}' result in a perisigmoid reaction causing a stenotic 
constriction of the bowel. Usually the mucosal pat- 
tern and folds are intact with a marked amount of 
associated localized irritability. 

Peri-rectal abscess will usually reveal a smooth 
compression of the rectum with intact mucous mem- 
brane. Depending on the size and position of the 
abscess there may or may not be displacement of 
the rectum from its usual midline position. If the 
abscess is situated high and posteriorly, widening of 
the retro rectal space may be demonstrated in the 
lateral projection. If a fistulous tract is present this 
may be visualized with irregularity of the mucosal 
pattern. 

These diagnostic problems have interested several 
roentgenologists and surgeons. (Rankin (7), Swinton 
and Gillespie (1), Wilkinson (8), Swinton and Hig- 
genbotham (9) Marshak (2), Golden (10), and 
Shanks (11). 

We wish here to report four cases which presented 
diagnostic problems, and to discuss the reasons for 
uncertainty and confusion at the time of the initial 
examinations. Whatever lessons the review of each 
case might present, will be indicated. 

Case 1. Mr.s. M. S., age 57, was first seen on 7-22-47. 
She gave a vague history of Increasing constipation for 
one year and a feeling of fullness and pressure In the 
rectum for the past three months. This had been ac- 
companied by a constant dull ache over the lower sacrum 
which was accentuated by bowel movements and sitting 
in the straight upright position. Diarrhea was first noticed 
one month ago. It was persistent, rauco-purulent, with 
never any blood or change in caliber of the stools. There 
had been considerable anorexia for two months and 20 
pounds loss in weight. 

Barium enema one week previous (7-16-47) had shown 
"definite rotmtgen evidence of an organic lesion of the 
rectum. The roentgen appearance is that of carcinoma,” 
Fig. 1. 

Physical examination revealed an undernourished white 
female who appeared chronically 111. The temperature 
was 9S.6* F. orally. General physical examination was 
essentially negative. Digital rectal examination revealed 
a firm, somewhat bulging mass palpable in the hollow of 
the sacrum beneath a smooth feeling rectal mucosa. 
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Fig. 1. — Peri reclal (supra levator) abscess which simu* 
latcd carcinoma. Barium enema 7-16-47 (lateral view) 
"irregular annular filling defect in the rectum characteris. 
tic of neoplasm. Lumen four cm. when distended.’^ 

A Hrnnll amount of luiriiloru malorliil wna present on 
the cxainlnliiB nnger. No blood was present. The red blood 
count was 4,260,000, white blood count 12,000 with an 
essentially normal differential count and a heinoKlobln 
of 13.0 grams or 5.0%. A ITle t<^st wn.s negative. 

The p,atlent entered Harper Hospital on 7-2S-47. Proc- 
tosigmoidoscopy under spinal .ancsthcsi.a revealed con- 
siderable purulent material In the rectal .ampulla. A large 
densely hard mas.s was found In the rectal ampulla along 
the posterior surf.aco, covered b.v an Intact rectal mucosa. 
The distal end of the mass was iiliout three Inches from 
the anus and It e.vtendod upward to the region of the 
rectosigmoid junction. At the lower portion of this mass, 
on the left laUTal posterior wall, .a sinus tract was 
discharging thick pus. The sinus iirohed lateralward 
for about one Ineh beneath the mucous membrane. There 
were no other changes In the muco-s.al pattern and no 
fungating masses or ulcers were seen. It was eonsldered 
that the lesion was ji retrorectal inllamnmtory mass. 
A blop.sy t.'iken from the .sinus tnict showed only “frag- 
ments of normal bowel mucos.a and granulating absce.ss 
wall.” Ttadical unroofing of the draining retrorectal ab- 
scess did not seem neces.sary at this time, and accord- 
ingly conservative treatment with Intramuscular peni- 
cillin -was administered. The mass decreased api)roxlm:itcly 
fifty per cent In ten day.s. A barium enem.a on S-5-47, w.as 
reported .as follows: ".a filling defect in the upper p.art 
of the rectum with associated fistula Into the ndj.acent 
soft tissue. A largo .amount of spasm Is .a.ssoclated with 
the lesion. The roentgen findings could well be explained 
entirely on the basis of the large perirect.al .abscess found 
upon sigmoidoscopy. However, carcinoma c.annot bo ruled 
out from a purely roentgen standpoint alone.” She left 
the hospital on 8-6-47. 

There was .a gradual and progressive decrease In the 
size of the retro rectal mass. The patient's goncr.al con- 
dition improved. Appetite, weight gain, and norm.al bowel 
movements returned. The low sacral pain disappeared. 
Barium enema- on 9-5-47 was as follows: "definite roent- 
gen evidence of inflammatory lesion In the upper rectum. 
There appears ..to be some communic.ation with the peri- 
rectal •■’tissue.; indicating a . perirectal ab.scess (Fig.. 2)— 
Sigmoidoscopy on-,- 9-1 8-47’ ■ (two months later) revealed 
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Case 1. 

Fig. 2. — 9-5.47 “Some of the B.arlum has trickled through 
what appears to be a communication with a peri-recU! 
abscess.” (note arrow). Constricted area now is not as 
narrow as it was two months previously. 

the muco.--nl p:ntem of the rectum and recte-iigmold to 
be norn>al. The relroieolal indurated area had almost 
disappeariil. Communication with th” patient In Febni- 
nrj- 19IS revialeil the patient's general condition to be 
.x.atlsfactory. 


DlSt:L'.«.SIO.N' 


/Mkscc.ssci- above the Ictator iiitkiclcd are well 
known anatoniioil and clinical entitic.-;. Green’s (6) 
recent article contains X-ray photograpli.s of three 
siicli siipralevator ab.^cesscs with cavities above the 
levator nni.«cle.':. .-Xnatoniically, a rctro-rectal .<pace 
bchiiui the rectum and a right and left peri rectal 
.space have been recognized. Courtney (12) has re- 
cently dc.scribed a loiirtli deep space l.viiig posterior 
to the anorectiim and situated between the layers of 
the levator imiscle,-;. 


These absces.ses arc usually presumed to arise 
secondarily from infected crypts at the anal margin. 
The syinploins arc tisnally those of an acute localized 
inflammatory reaction accompanied by a feeling of 
rectal fullness and sacral or coccygeal pain. The 
diagnosis is usually easily c.stahlished by digital rectal 
c.xamination, feeling a boggy tender mass outside 
of the rectum. Rectal malignancies, prcsacral cysts 
or tiimor.s, and necrosis of the pelvic hones mujt 
always be excluded. 

The above case represents a retrorectal absccsj 
which spontaneously perforated into the rectum. The 
usual train of acute early symptoms was not evident. 
The original X-ray diagnosis of rectal ampullar) 
carcinoma was disproven by adequate and thoroug 
proctosigmoidoscopy, biopsy, repeated contrast en«na 
examinations and clo.se observation. Digital c.xamma 
tion could not establish the diagnosis. 


Case 2. Airs. A. D.. age 64, was seen on 12-1S-4". She 
had been In the lio.sj)ital under our care five year.s pre\^ 
iou.sly In May 1943, for an e.xactly similar attack. , 
hospit.al notes at that time (1943) recorded the 
“There was a history of lower abdominal cranipt 
plus i)rogresslve abdominal distention of seven da} s 
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lion. Obstipation lias been present lor four days. There 
is associated anorexia, nausea, and one episode of vomit- 
ing. A similar symptom complex occurring six months 
previously had been relieved by catharsis. Chronic con- 
stipation has been present for years. There is no history 
of recent change in bowel habits, no change in caliber 
of the stools and no blood or mucus with the bowel 
movements. There have been no abdominal operative 
procedures. 

"Physical examination revealed ,a slightiy dehydrated, 
but well nourished white female. The abdomen was mark- 
edly distended .and tynijianitlc. The course of the trans- 
verse and descending colon av.as visible. Oceasional peri- 
stalsis was noted, ilectal examination was negative. Proc- 
tosigmoidoscopy by Dr. II. B. Kallet revealed a small 
polypoid granuloma on the .anterior rectal wall three 
inches above the anocutaneous junction. No abnormality 
was noted in the rectal .ampulla or the rectosigmoid.” 

Laborator}' finding.s wore all within limits of normal. 

A roentgen flat plate of the abdomen at that time 
(5-5-43) Fig. 3.a. revealed enormous distention of the colon 
involving the transverse, descending and sigmoid portions. 
Gas was noted in the rectum. Barium enema revealed 
an inconstant area of constriction .at the recto-sigmoid 
junction without the characteristic signs of neoplasm. 
The proximal colon was markedly dilated. Fig. 3b. 

The marked gaseous abdominal distention responded 
within one to two days to enemas plus or.al catharsis, and 
.she left the hospital three days after .adml.sslon. The prob- 
able diagnosis was acquired megacolon. 

Mrs. A. D. was readmitted to Harper Hospital on 12-18- 
47. She had no difficulty during the Intervening four 
years until five days before her present admission. Then 



Case II. 

Fig. 3a. — Acquired megacolon. Roentgen appearance dur- 
ing acute obstruction attack. 5-5-43. 

severe lower abdominal cramps, obstipation, nausea, and 
anorexia started. Next day, abdominal distention started, 
and it became progressively worse. There was no passage 
of gas per rectum. As with her previous episode, there 
had been no antecedent change in the bowel habit, no 
change in caliber of the stools and no blood or mucous. 

Physical examination revealed a well nouri.shed white 
female, in no acute distress. The abdomen was distended, 
soft and tympanitic. No masses or areas of tenderness were 
demonstrable. The course of the transverse and descend- 
ing colon was visible. Proctosigmoidoscopy revealed a 
narrowing and a spasm of the lower sigmoid. No intra- 
luminal lesion was noted. 


Labor.ator-j- finding.*-- were again within the normal 
limits. 



Case II. 

Fig. 3b. — 5-6-43. Barium enema. Obstruction has been 
relieved by enemas and oral cathartics. Note narrowing 
at recto-sigmoid junction. 

A roentgen flat plate of the abdomen on 12-18-47 
showed marked dilatation of the colon indicative of low 
colonic obstruction. Fig. 4a. Barium enema 12-23-47 showed 



Case II. 

Fig. 4a. — After four years interval of perfect health, 
patient had another acute attack of abdominal distention. 
Note similarity with Fig. 3a. 

“two are.as of relative nan-owing of the recto-sigmoid. 
Their contoui-.s are .smooth and there is no indication of 
malignancy." Fig. 4b. 

Comparison with the films ■ taken in May 1943 showed 



210 


Tuf, Amkrican Journal of Digflstive Djseasf^ 


Volume 1 C 
Number C 



Case II. 

Fig. 4b. — Contrast enema post cvncu.ation Film 12-23-47. 
Area of relative nnrrowino the rceto-siDmoid (arrow). 

The contour is smooth and there is no indication of 
m.-ilionancy. 

almo.st Identical .apponnincc!). Tlio lint jibatos of the two 
eaaimln.ntlons could almost ho superimposed, and the bari- 
um enemas showed Identical narrowed areas In the recto- 
sigmoid colon which had not ctiangcal. 

Tlio patient's distention responded well to enemas and 
catharsis. The course of the descending .and sigmoid 
colon remained palpable on various occa.slon.s. She left 
the iliospital In one wcelt, entirely relieved. The probable 
dlagno.sls was attain acquired megacolon. The po.'Slblllty 
of sigmoid volvulus was considered. tVlien last heard 
from, Juno 2S. IIMS. she was visiting In California, felt 
well, had gained four Ihs. In weight and had had no 
further abdominal pain attacks. 

Megacolo.n 

Over 2/3 of tlie cases diagnosed as congenital idio- 
pathic megacolon are infants, children and young 
people who have been constipated since birth, and 
who go for days or weeks ivithout a bowel move- 
ment. This was the original group described by 
Hirschsprung. 

A fetv cases liave been reported in wliich the con- 
dition became apparent well .along in adu,U life. 
Bosworth (13) believes these m.ay have been mild 
cases which had been overlooked. Bockus (14) 
similarly' states that "in my experience, constipation 
that has been present always, is in almost all instances 
iodiopathic megacolon occurring in adults.” 

The terms acquired or pseudo mcgacolon refer 
to a large group of cases occurring in adult life 
where “the same anatomical changes in the bowel 
wall which are seen in the congenital type are caused 
by a slowly developing obstruction in the region of 
the recto sigmoid.” (Bargen 15). Some of these 
obstructions are: Strangulation of the sigmoid, kink- 
ing, volvulus, redundancy of the sigmoid, adhesions, 
severe grades of chronic constipation, slowly de- 
veloping intraluminal malignancy, spasm of the so- 


called .sphincter at liic recto-sigmoid, and congenita! 
or acquired stricture of the rectum and rectosigmoid 
(Bacon 16). Perhaps in some of these cases, the 
obstruction is a secondary phenomenon and there 
still m.ay he a congenital so-called "idiopathic" cause 
for the stricture. There is no way of proving this. 

Our case might well belong to this group. We 
are at a loss, to otherwise explain the narrowing of 
the recto sigmoid, whicli was demonstrated in 1943 
ami again in 1947, and had not changed. 

Kcgarding treatment; consenative medical man- 
.agement (low roiigli.agc diet, flushes, norma! bowel 
hahit.s, pnra-.sympathctic nerve stimulants, spina! an- 
e.sihesia, etc.) liave tlieir place: usually of moderate 
henefit, althnngli a certain number of cases in each 
series have st.ayed well under medical regimes. Left 
lurnhar sympathectomy is not entirely satisfactory. 
Colon resections, np until recently, carried a pro- 
hihitive mortality, i'or tliosc mcgacolon cases com- 
plicated by a secondary obstructive factor, it is the 
procedure of choice (Bargen 15). Because our pa- 
tient, now age 64, apparently tolerates the condition 
very well, nothing of a radical nature has been done. 

Case 3. Mth. .1. T., .atre 03. w.v.-f admitted to Harper 
IIoKjiltal on :t-l-47, referred by lOr. It. A. Sokolov. She bad 
had a byclerectoniy at the neo of 40; olherwl.sc the past 
b|»tor>' was non contributory. For the past year there 
wa.*) profrre.-sivo constlp.atlon will) pome naacous dyspepsia 
and Hllftlit Intolcranco to fatty foods. Two months ago 
constipation rcappe.ared and has become progressively 
.severe. Three days before admission there w.-us rolld ab- 
dominal colic accompanied by obstipation and abdominal 
distention. Voniiting occurred on two occasions within 
the three day perloil. There wa.s no history of weakness, 
weight loss, bloody, or tarry stools. At no time had there 
bes-n any epi.'-odc.s of acute abdominal pain. 

P1)y8lcal examln.'illon revealed a moderately obese 
colored female, .“lightly ilchydratcil. but she did not ap- 
pear acutely III. The temperature w.as 101* F. orally, 
pulse 10(1, and respiration 22. The abdomen was slightly 
illstendcd. There was no .alidomlnal tenderness, rigidity, 
or palpahic ma.ss. Pelvic examination revealed a norma! 
cervical stump, with no pelvic masse.". Rect.al examina- 
tion w.a.s ncgiitlve. 

The labor.atory findings were within normal limits with 
the excej)tIon of a mild secondary anemia. 

Moderate relief of tl)c abdominal distention was ob- 
tained with enemas. Barium enema on 9-6-47 revealed 
"a |)crslstemt filling defect four to five Inches In length. 
Involving the sigmoid colon near the junction of the 
descending colon In the loft Iliac fossa. The persistent 
defect lins a typical shelf like appearance and has 
appearance of malignancy." Proctosigmoidoscopy on 9- 
9-47 was negative. There was no evidence of any In- 
trinsic lesion of the rectum or recto-sigmold. 

Celiotomy was performed on 9-12-47. Numerous ad 
heslons were encountered near the old laparotomy scar. 
The cervical stump w-os exposed. A bulbous, acutely a 
flamed appendix was found adherent to It, lying In 
orE.anlzlng abscess In the depth of the pouch of Doug as- 
Thls was i)Iastered against the mesial wall of the s g 
mold. Digital bimanual vilglnal examination with th 
abdomen open demonstrated no lesion of the vaginal \au 
A rectal tube was passed beyond the area of sigmoid a 
volvement. and palpated through the wall of the 
Intra abdominally. There was no Intrinsic sigmoid lesW j 
The abscess was cleaned, and the acutely Inflamed ap 
pcndlx removed. Abdomen closed In layers without m 
age. 
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The microscopic patlioIoBlcal diagnosis was subacute 
appendicitis with organlzInR perl-appendiceal abscess. 

The patient's Immediate post-operative course v/as un- 
eventful. except for a mild phlebitis of the left leg which 
responded to with conservative treatment. IMien last seen 
3-5-4S, six months post-openitlvo, her general condition 
^vas excellent. IJIgltal rectal examination was negative. 
She had daily bowel movements of normal size and con- 
sistency. 

Discussion 

The palliological pictures of appendicitis in the 
young and in tlic old arc different. In the young, 
there is an abundance of lymphoid tissues and lym- 
phoid vessels. Local infection predominates, and the 
disease is fundamentally suppurative. In an older 
subject there is much less lymphoid tissue. There 
are arterio-sclerotic changes; vessels are more tor- 
tuous, thickened and unable to dilate and relieve con- 
gestion, and circulatory impairment is much more 
common. It is “fundamentally a vascular disease. 
The initial changes arc necrosis and a tendency to- 
ward massive gangrene or true tissue death." 
Boyce (17). 

Clinically, in the young, appendicitis is usually 
ushered in by an acute abdominal pain quickly lo- 
calizing to the right lower quadrant. Initial elevation 
of pulse, temperature etc., are common. The sud- 
denness is the striking feature. On the contrary, the 
aged “enters the state of ill health slowly.” (Lazarus 
18). There is more apt to be a jieriod of vague di- 
gestive distress, sometimes associated with diarrhea. 
The initial pain is frequently only a discomfort and 
often it does not localize at all. When it docs so, the 
process may take days instead of hours. 

In appendicitis in older individuals the abdominal 
walls are flaccid, there is less apt to be abdominal 
rigidity, and there is a uniform soft distention. The 
leukocyte count is notoriously unreliable, often be- 
ing normal or only slightly elevated (10,000) when 
there is frank gangrene. Even after rupture there 
may be 24 hours to one week during which the pa- 
tient may be only mildly uncomfortable or actually 
comfortable. For all of these reasons the mortality 
is much higher in the older age group. 

If the patient surmounts an initial abscess forma- 
tion, the rejiarativc inflammatory reaction may cause 
varv'ing degrees of olistruction of any part of the 
lx»wel with which it is in continuity. Bumm (19) 
wrote that “the history is frequently suggestive of 
intestinal obstruction, not the acute variety but the 
chronic variety due to neoplasm.” Bernard and 
main (20) recognized three groups of appendicitis 
in the aged ; gangrenous, j)seudo neoplastic and pseudo 
occlusive. 

The case presented is one of acute appendicitis in 
the older age group. It conforms with the typical, 
more usual clinical course described above, in which 
the patient did not present any episode suggestive 
of an intra-abdominal inflammatory process. Without 
any localizing .symptoms, an abscess formed in the 
pelvis contiguous with the recto-sigmoid. The second- 
ary peri-sigmoiditis was sufficient to give clinical and 


roentgen , evidence of carcinoma of the sigmoid colon. 
The true pathology was determined only by e.xplora- 
tory laparotomy. 

Case 4. Jlr.s. P. K., age 81, was referred to our surgical 
.service at Harper Hospital on 9-25-47, by Dr. W. D. 
Mayer and I>r. M. It. Beltman. 

The patient i)resented a four to five year history of 
Incre.aslngly severe, vague intermittent generalized ab- 
dominal pain. For the past two years there has been 
marked flatulence and Increasing constipation relieved 
by enema.s, and Increasing doses of cathartics were used. 
In March 1947, an attack of apparently complete ob- 
struction had been relieved by enemas and transnasal gas- 
tric suction. There w,as moderate weakness and anorexia 
and considerable welg9it los.s. There had been no bloody 
or mucoid stools. Sedatives had been required for relief 
or mucus stools. Sedatives had been required for relief 
of pain during the i>ast six months. 

There had been numerous previous hospitalizations over 
the four or five year period with thorough clinical in- 
vestigation. Several attempted proctosigmoidoscopies had 
only reve.'iled a n.an'owed and tender anal orifice. Adequate 
vlsuallz.atlqn of the rectosigmoid had always been suc- 
ccs.iful. The discharge diagnosis on each occasion had 
been diverticulitis of the sigmoid colon. 

The roentgen findings by barium enema In October 
1945, .July 1947. and August 1947 h,ad always been the 
■same. A few dlvortlcul.a were observed in the sigmoid. 
The remaining proximal colon was negative. A smooth 
annular narrowing In the rectosigmoid was pre.sent in 
October 1945 (Fig. C.) and had Increased In degree In July 
and August 1947. (Fig. 7.). The roentgen impression was 
that of a stricture, most likely Inflammatory In nature. 
A malignant lesion could not bo excluded. 

Physical examination revealed a little old lady, quite 
emaciated, but alert and active for age 81. The abdo- 
men was generally tender, slightly distended but soft. 
Audible peristalsis was noted. The solid organs were not 



Case III. 

Fig. 5. — Barium enema 9-6-47. "A persistent filling de- 
fect four or five inches in length; involving the sigmoid 
colon, near the Junction. The persistent defect has a 
typical shelf like appearnce of malignancy." 
Laparotomy showed appendix abscess adherent to cervix 
stump and sigmoid, simulating carcinoma. 
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Fig, 6. — Nnrrowlno at ttgmoid Octotrr 1*>5G. **Th® 
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^va^i inr‘»nrh»s|v»« nf |>';tn an annl rirh*tufr. 

I^ritmr.ntory nmlltuis w* r»- an followr: l count 

n<’iM'n;|oMn craftit* i»r and it whur 

Mood of witli an « '* -^ rui tny nf»nnal dlf- 

f^rcTJtlfil. r.lond rh*’niUtry tvrTi“ v»|it)tn 

noiMKtl A f«vv oli“<rvat Jf*n In th»* Iv'-tdtnl 

rovralocl rilf« rnrtt«' nlaloiiilnal «lht< nllofj o. Ith oon.-ftlr-rntdc 
dlHfioinfot t, roIJj t ri! < {j t»y ^al(n»‘ oaMiar’'!*' and 

cnoinny. 



Case IV. 

Fig. 7. — Sept, 19-17 Note narrowing of stricture (2 years 
later). Stricture has narrowed. Laparotomy: slow growing 
carcinoma in elderly woman. 

In vfcnv of tlu* j)roKrc‘?sfvo. Iritorniif f*’nt, partial ob- 
fitrucllon, nxploralory laparotomy ^vnH bollovrd warranted, 
the probable dfaKno.sl.s- belnp' earclnoma of the recto- 
Klpmold. 

Celiotomy ivas performed on 9-30-17. One Inch above 
the peritoneal fold In the pouch of Douplas, there Tva" 
an annular constricting mass aj)proxIinalely one Inch In 
length. Tlic mass was typically hard, adherent, annular 
and felt like carcinoma. Two small calclOed divcrticull 
were palpable above the lesion. There were no palp.ablo 
mesenteric or para aortic nodes. Ilecauso of the patient’s 
advanced age and .surgical risk U was decided that nb- 


flcinlnal ii-tin-;,! Tl- rtOT’i 

v.'!,R tw. I<,w f„r n -.in, I r.-.r,|„n ,,rl,niry 

ojr.y U)I« 

Th^ j.-'iIli-tilV tfitl',.- i:..ur,,. K,... 

T().- nl>.li.ni!fiiil jMiti. iirf'/iit «. !t|. 55 h* 

). -s K< vrr.-. W.- i-.rfr m, il/!.' I>, .!' i.r((4ric {n «>:.■«! Tjjlr,; 
Hit’ 'Ajif to Ui*- f of tltUr.rot-^ 

wan „n .Iijr s..-X 

<>1>< riifH' l! . 

j-ut,n<-)n«-(i! • fvn-sjf;! a raf.tlnijati.va (,r il' 

vai;ti<- fi-ilrJ. Tto-ff- vOf Kfi.-V! 

vv/-:;t.ri>'>'n arM uiuir' xi:i. ri.o v.ri» rcairril’t.,; jf, jj^-. 

I•.■r <•(, v.Kli l.ririn}./. t.fim.'rr.ofili i-i. 

|i!rn»i #.n Aiitofoy v;nK t.ot ort^tnoxl, 

Dit^cvs-^tos 

DiiTfiictiH iir'AC ri-jn'incd !o (■•cciir in ripprcxi- 
irui!r!y of ;v11 jk.-iij>V 'h'tji-t'.vc' fcT 

r*wii!j;c-nol<,-.;iir t .H.-iiuiiirijiini of the cci!f>ri (7). Us- 
li.'illy It in iiii'y .''ficr ',!ir ■.iijK-rv'.rilion of infec.'iin 
tfi.'i! tlu- [.-iticiit or till- cliiiicirin Ijncornr rittHrc of 
tii'ir j»rrn/-n(r. yniifv oth'-rwi'c thr*,’ nre ."i'Vi'npt' fiutrr. 
Afiitr divirticiilitin rarth' (iro'iU'; <Hr<;,'r;'j>tic c'JVt- 
ftiMon, (mt t!i'- t\u-v,-tw e xtra itiriiin.*;! cfiatir'en o: 
till.- rliroiiir stayc ( tnr ^o-ca!!fi! rihroti^ rtraritic '•■[<■) 
may !«• scry difiiriilt to difTiTciitiatti from caaccr. 
'I lii'. ua' Jir.nt rccoitniret! l;y (irrAa-r irt IS'^r- (21 y 
Maiiy ca'i’n u! rt-t-ctioii of tiic coiori for G:rciat>~a 
liavo rcjnirttal wliich v.'crr- ‘tilt-njiien'.!)' proven 
to l-f flivcrtiailit!-.. Alth.>i;;*h Circinxiia nn'i diveni- 
ciiJiiin /H'i'.'i-.jo;ja!!y r>>-t,-xr,st, "ilivcrtictiliiN n* a prit- 
ciiT'Or of carciriotiLi in ,nt> rnre ,'!«• to lx: iiiii'Jtic” (/)• 

III cluf/iiic divvrticiilitin tta.- iiiilatninniory reaction 
iiivotvcn al! laviTn r.xcrji; tiic tnucosa. Tfiere L- ‘cennd- 
tiry tiiironir, coiintrirtion, npa.stn and nnrro'.viri;:: of tl;e 
iiowt! liiiiieti, uili) raridy any tdeeration or involvr- 
riien! of t!ir mticonn jnenibrane. In carciiv'itiin. in- 
volvement of the mijcona i« i!:e ni!e (22). Ciimcnily, 
ftarcoiix distetitioii. coti'tijvxtioii, tliarrlim, recta! ten- 
esinm and tuinefactiori may be present m Iiotti dironic 
clivcrticniiti? and rnreinonia. I!!i>f>ci in t!ie stoo! is 
rare in diverticnlitis, and wlicn present one must l>c 
snspicioiis of carcinoma. Ily riitnioidoscopy, dnicr- 
liciilitis slio'.v.s a iIiiTu.<e inflammatory narroMing: 
wliilc carcinoma sbow.-; chiefly ulceration involving 
the mucosa. 

Tlie diagiiosi.i is iisnally establislied by roentgen 
e.\aminatif>ii (23. 10, II). In diverticulitis tlicre is 
spasm and irritability, a longer segment of invoirtti 
bowel, tile mucosal pattern is intact, and there arc 
nmncroiis diverticnli. In carcinoma tlic filling defect 
i.s constant, a short segmicm of bowel is involved, 
and the mucosal pattern is sharp and irregular. In 
ca.scs of complete obstruction the differential diag- 
nosi.s is almost impossible by X-ray. 

Tlic dnnition of the disease in either diverticulitis 
or carcinoma cannot be e.xactly determined. Oiir on} 
criteria is based on the duration of .symptoms before 
the diagnosis is made. Swiiiton and Higgenbothani 
(9), in a series of 3(K) cases of carcinoma of tht: 
colon, reported the duration of symptoms to var} 
from a few days to forly-eighl months, the average 
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duration being nine months, Rankin (7) in a col- 
lective re\Tew of appro.\imately 1,900 cases of car- 
cinoma of the rectum and recto-sigmoid (his own 
series plus those of Neuman, Bindley and Browne) 
found the average duration to be 11.3 months. 

That carcinoma in elderly individuals may grow 
slowly is very well known; also, as above described, 
diverticulitis may be present for years before giving 
rise to symptoms. A recent pathological case report 
from the Massachusetts General Hospital (24) was 
that of an 89 year old female who died of carcinoma 
of the recto-sigmoid. Five years previously a perm- 
anent colostomy had been done under the diagnosis 
of diverticulitis. The final conclusion was that adeno- 
carcinoma had been present at the time of the initial 
e.xamination, rather than that carcinoma had devel- 
oped upon pre-e.xisting diverticulitis. 

Our case presented diagnostic confusion over a 
period of five years. Laparotomy was postponed and 
delayed because of X-ray findings suggestive of di- 
verticulitis. At the time of operation a gross diag- 
nosis of carcinoma of the rectosigmoid was made. 
Although microscopic section was not done, the ap- 
pearance at the time of the operation and the sub- 
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sequent clinical course were quite typical of carcinoma. 

Summary 

The difficulties encountered in the differential di- 
agnosis of recto-sigmoid lesions are discussed. Close 
correlation is necessary between the clinical history 
and e.xamination and the various diagnostic aids. 
■ Laparotomy may be required to establish the final 
diagnosis. 

Detailed clinical reports and discussions of four 
cases are presented which gave rise to diagnostic 
difficulties: 

1, A recto-rectal abscess in an older individual 
which uas initially' diagnosed by roentgenograms 
as rectal carcinoma. 

2, An acquired niegacolon which was confused 
clinically with carcinoma of the recto-sigmoid. 

3, A perisigmoid appendiceal abscess confused 
clinically and roentgenologically with carcinoma of 
the recto-sigmoid. 

4, A carcinoma of the recto-sigmoid with sv'mp- 
toms of progressive obstruction over a four year per- 
iod which was confused with diverticulitis. 
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Leiomyoma of the Rectum 

ih- 

A. UAVID .SCnXl'IDKf.:, M.D, 
U'lini. X. V. 


^ I ^iir. Ti.i.’M V()M.\ is ajipliisl to tiiiiiors which 

arc C(iii)jK)sc<l larp'cly of STiKKitli, iion-striatr^l 
muscle. 'I'liey ocettr very coamionly in the walls of 
the iitenis. 'I'hcy are fomiil elsewhere, as in the wall-* 
of the stomach, hl.'ukier, etc., hut only rarely. 

They are dense, hard masses, which on ‘cction arc 
found to he shari>Iy in.arked o;it from tile .siirromali!!;; 
tissues. They are further distineni'lu-d hy their [k>v- 
erty of hhrul vessels, 'I'lie tnumr is nsnally conipo ed 
of whorls of lihres intimately wo\in fo;:ether. 

Snch imnor.s prow hy new fornuiiioii of lissnes 
from within, e.vpandinp and eo!ii])ressinp adjacent 
stnictnrc.s. hnt showinp no tendencN’ to inv.ide nor 
to set itp. hy metast.asis, simitar prowths in rlist-ant 
orpans. 

Microscopically, the sino-ith iimsch- tlhres are ar- 
ranped in parallel rows in hnndles wliicli interl.ace 
in every dircctioii. The-<. ;,(-e cmiK'dded in an ahmi'hmi 
stroma of connective tissue. Tliey show no depeiieta- 
tive chanpes. 
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Malipnaiit tumors to;iipo<e/i of miPf'e co 

o.'rnr, ( iho't and llitit/. fli srt!!>rfi riac which aroic 
from the intestinal ir.act with fccond.arv prov.thj i.a 
p'mcre.is, hrer, he.iri. etc,, .-ntd p.nve fcfert,';ce- to 
the litrr.itnre tvhidi show tleat tntnv caHS h.avc Isea 
oh.-rved. 

It .■eeK!' clear tic'.i maliirn.ant limior> sprinp oa*. 
Ill hitnpn tjiyomat.-i uhp-fi have nlre.adv c.'dsTtl tori 
lo:u; time, hiit tiie <jii',-stio;t reiini!!; ns to their exact 
oripin. 'J'liey tiiay !«• ditc to the .•'.ennidtioa of rti.*:’:;:- 
n.anl powa rs of prowth Iw the stipvith nrisc'f edii 
t m.alipti.int my>i;r;.!i. or tla.-y ie..ay he the otTspri.ap o: 
the 'tfopia Cl trtte myosafccfe.n I. 

(.'•.St: Ri:e<i;rT 

t. !•,. f‘ vr. o! !. v.h',!.. rev!'-, tlr.-rr.ith. rraerr-t Wart 
M: at lon.-vtj.- Ilc-sj.SMi ; S'li. «7, 

CornpfAJnt: T'l 

Prrtent Hittory: l cltn!-* c^.*:r-v 

uf}:! uft'T ‘'■r* 

» it-l'ir.nl tr.IIi! In ll;r^ cllr.^c h** 'v:t* fIz' 

*'x I’"I> V I-**! £!t 17 f'TTt, on fi*L! 
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anterior rectal wall, from which a biopsy specimen was 
removed and sent to the laboratory. Eectal examination 
revealed a fev.' moderate internal hemorrhoids (which 
may account for histoo' of bleeding). Barium enema 
X-ray was reported as negative for any organic lesion 
of colon. 

Biopsy reported by Dr. Von Glahn as follows; "Edema- 
tous rectal muco.^^a layer and underlying tumor mass, 
with basement membrane between being sharply de- 
marcated and intact throughout. Tumor consists of smooth 
muscle fibres arranged in whorls and interlacing bundles: 
nuclei arc large and exhibit no mitotic figures; entire mass 
poorly vascularized. Diagnosis. Leiomyoma.” 

Past History: Essentially irrelevant. 

Systemic Reviev/: Essentially negative. 

Familial History: Father died at an early age from 
cancer. No other familial diseases. 

Physical Examination: Rectal-sphincter slightly re- 
laxed, no masses, prostate normal, rectal wall smooth 
and non-tender, no bleeding. 

Genital-large movable cystic mass in right scrotum, 
not painful. 

Kest-essentlally negative. 

Provisional Diagnosis: 1. Leiomyoma of rectum. 2. Right 
hydrocele. 

Therapy: On 7 Nov. 47, in operating room, under 
morphine sulphate sedation, the base of the polyp was 
snared with Cameron eauterj- loop. Left operating room 
In good condition; no bleeding and no packing. Next day 
patient was discharged home, afebrile and no bleeding. 

Operative Specimen v/as Reported: “No Leiomyoma 
seen in tissue submitted’’ by Dr. Von Glahn. 

Follow Up: No further diarrhea; has become mildly 
constipated; no bleeding, and no mucus after bowel move- 
ments. On 4 March 48, another small polyp was seen on 

B I B L I O 

Ghon and Hints.; Ziegler's Beitrange, xlv, 89, 1909. 

Kelly and Cullen: Myomata, Phila. 

W. G. MacCallum; Pathologj-, Phila. 


left posterior rectal wail at 13 cm. and removed com- 
pletely with biopsy forcep.s, in rectal, clinic. No subsequent 
bleeding. Reported by pathologist as: "adenomatous polyp." 

He will continue to report periodlcallv- for sigmoido- 
Ecoplc examinations. 

Comment 

During the discussion following a paper on "Rec- 
tosigmoid” b\' Dr. Frederick Rankin at the 1947 
A^IA convention, Dr. Frank H. Lahey said, in part: 
“I feel that we have one chance to cure a cancer of 
the rectum, and that is the first one. Our clinic 
followed 1,800 autopsies with respect to polyps; in 
4% there tvere polyps and of these 42% were mul- 
tiple. Also, 25% of patients with cancer have as- 
sociated fxilyps. The important thing — and this is 
dangerous to say — there is a type of polyp in which 
malignanc)- as reported by the pathologist is entirely 
within the polyp, and does not ini-olve the base and 
does not spread into the mucosa. We removed 22 
such cases over a series of years there have been 
no reairrenccs.” 

Conclusions 

1. Leiomyoma does occur in the rectum. 

2. A case is reported which substantiates the find- 
ings of the Lahey Clinic with respect to the fact 
that a tumor may be contained wholly within the 
body of a polyp, and not invade its base. 

3. The immediate removal of any and all rectal 
polyps appears clearly indicated "as a therapeutic and 
or prophylactic measure. 

R A P H Y 

Rankin and .Johnson: "Roc'.o.sigmoid’’ J. A. M. A., Vol. 13G, 

No. G. Pago 3T.G, 7 Feb. 1948. 


Ceiiuiose Esters in the Treatment of Constipation 

By 

MARK M. MARKS,* M.D. 

Kansas City, Mo. 


B ulk producing subst.\nces have long been ac- 
cepted in the treatment of functional constipa- 
tion. The first of such substances used was agar, 
later followed by sterculia and bassora gums, and 
more recently, psyllium seed derivatives. 

Although these have been shown to have marked 
advantages over harsh, habit forming chemical and 
vegetable dnigs, the continued hunt for better bowel 
medication indicates dissatisfaction witli them. The 
chief defects of current hydrophilic colloids are; 

1. Lack of uniformity and miscibility. 

2. Tendenev' to lose water in the bowel and pro- 
duce inspissated stool. 


* From the Section of Proctology, Department of Sar- 
gety, Menoi-ah Hospital. Kansas City, Mo. 

Submitted Nov. 24. 1948. 


3. Allergic manifestations on ingestion, i. e., ab- 
dominal discomfort and distention. 

4. Gastric upset and bloating. 

The vegetable gums and colloids available thus 
far for bowel medication vary in physiological ef- 
fect. The rapid swelling of these substances in the 
stomach often creates a sensation of fullness that 
lasts for several hours and interferes with normal 
appetite. As the material passes through the small 
intestines into the colon, a great portion of the fluid 
is absorbed. In many cases the stool of ■the large bowel 
becomes dry and tends to produce pain as it passes 
through the anus. Fecal impactions have resulted 
from the use of available vegetable gums and colloids, 
requiring manual .extraction following rectal surgery. 

Ingestion of Karaya gums has caused intestinal 
cramps and diarrhea. On proctologic examinations 
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Tin: Ami;i!Icak Jourkai. or nion-iin'i; Di-cA^-r.:- 


Voi>jrr.» !! 


acute iiiflanimaiory react !< ms liave hecii oli-trretai. 
Patch tests on ilonstoii vaKe> showial local reac- 
tivity as in an allerjjic resjrm-'C. 

Tile iiroblciii of constipation is conijitex Iicc-ause 
many anatomical variation^ enter into the picture. 
I'lie fecal stream is a well recie^tiized physiiiltjjjical 
reservoir of (htiil. 'I'lie hope that );enerally avaiiahlc 
colloiils and f,'unis will retain Iluid suft'icient in quan- 
tity to jiroducc a well formed stool Ih no: aUvay-. 
realized. Resultant complications are painful :md 
not withoitl some danger. 

'J'he ideal laxative should Ik: chemically inert, 
and its action slinniil he a physirtd one directed to- 
wnn! im-reasin(,> hulk in the lante howel. It should 
jKissess sufiicieut water retainiii-.; jirojH-rti' •- to form 
a normally .soft stool. 

'I'he search for an improved htilk laxative led to 
the disc(.ivery of apparently non toxic synthettc col- 
loids derived from cellulose esters (1). Extensive 
animal experitnentation f2) proved that these -nh- 
stances were capable of prodncirir'' ;m incren^ed fecal 
stream f)f normal consistency without toxicity or 
aiisorption. Their applicatioti to the lumcm pro'ileni 
of conslipatinti was readily recognized nttd several 
invesii.eations were made 1 3, A). 

A serie.s of 270 patients ('I'.ahlc I I was u<rd for an 
evaluation of the follow in;,' new materia!-, 

1. .-\ nine per cetit enml-ion of sodium carhoxy- 
mctliylccllulose. 

2. Granular metliylccllttlnse and sodium carhoxy- 
methyl celluose. 

3. Grantilar melliyiccllulosc am! sodium carhoxy- 
mcthylcclliilose with anthracctic-. 

a. ('ascara 0.1 ^,'ram 

I). Coiiij). licorice j><)wder 0..r p'ram- 
c. Pow<i. svima 0.3 irrams 

4. Comjuessed tablets (0.75 Gm.) sodium carhoxy- 
mcthylcellulose.'* 

TABLE I 


Classification of Cases Treated; 


No, of Patients 


Conditions Treated 


120 ro‘it anorrMxil 

75 Whhoul 

(control.**) 

GO Kunctlorjnl con^llprlllnn 

S Atunli' ronHtli»ntl<m 

S Dlnrrliori food dyrcntJ'Pt 

G ITlc<TaiIv«* colitis 

.J Sj>:isilc coIllI.K 


Pliysinlor/ical Studies: The two cellulo.se ester.-- 
u.sed in this studj- arc available in several polymerized 
form.s which were compared to unpoh-mcrized forms. 
Since the higher polymers fonued too viscous a ge! 
with resultant pasty stools, it was decided to discon- 
tinue them. Tablets and granules made up of the 
lower viscosity forms of melhylccllulo.se and cir- 
hojxymethylccllulosc were found to be equally cfTcctivc 
in.. producing normal, soft stools. The investigation 
was . arbitrarily continued with these lower visco.sity 


ford)'. 

( tii.ini.'s, < (iry.tivc p.-iric!it\ with.-tiu diceviv' 
-ymptom- wen- divided into two grfnq,.; 

tiniiif .-I: lu tluriy-fighr p.-itients d.'iily -too! wd"!:'.; 
Were drtcrmim d for a p-rio l <d one vveri; rtpre-cr.;- 
ing III'- Control iktI'kI. It v.a- fotmd tin; in tin-e 
icitieni- (he -lo-)!- .•iver.igrfi KX) gram-, d.ai'y, 'fl.fv 
were then given 10 gram- of -/Klium tnrho.vvnietiivf. 
cellnlo.c ill :i h.'di gki-, „f v.ater folio-.vcf! in .i fu” 
gla--. of w.iter, m.oriiiiig and night, for one wro;. 
1 hi- <io-e proved to Ik' e.SCe,--iv(-, since it r.'.eirlv 
ilouoied the v.inght fit the -i-oolv I from .in .ivcri'e 
of lO'l grain- to IKO giam-). .\ d'-a;;e of five g.'n.nm 
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H: A grotiji of .57 [atients v.-av given a nine 
jcr cent cimil'ion of •'>iium caTl>‘>xyim'thv!ccni:l’'«<;. 
one-half ounce, tv.it>' >hi!y with a resiih.int inrrcao.d 
-ttio! Wright of 2.' gr.'ini-. This form of l/nvel tr.tdi- 
catiou del not prove n- -ati-f.irlory. In six pstient* 
ICi-ty -tool- Were fo.''metI wliich were ditani't to 
p.!'-: two jeitient- hriii liitVicuhy in pas-iiig i.irgo h"'- 
iti-c- of stool :ii:d several cotnjikiinctl ('f ll'.t'.ing 
nausea. 

I’lnt cnorci'.'id iarpi'ry; The cilcct of s'«lis:tn car- 
hoxymcthylccllulo-c in 120 cn-es of jvf-t .antwtn! 
surgery was most gr.it: fyiiig. There was not a single 
problem of oh'tipaiioti or stoi! retention, nor ’•’•'af 
healing dclaye'i. d he stool- were well forineti an'i 
of such softness as to he letsseii with miniiinl dis- 
comfort. 

I-tiiielion,:! C'onstifalioi:; The .'0 pitients in tins 
grouji are of jcvrticuhr iuterc-l since .a tnaiorny ot 
them were “cathartic addicts.” dcjK'nding on .some 
form of moderate to har.sh cath.inic for hiwve! stinnt- 
latiou. stodium carhoxymcthylcelhilosc and psyciio- 
tlierajiy were elTtx'tive in correcting the bowel Inlets 
in these ptitients. The jatients were made to under- 
stand that nature does not ilemaiui a d.iily Iv't'et 
movement and that the tise of readily available cath- 
artics tends to produce after constipating ctTects which 
may result in serious complications. 

Tiic.sc jintient-s were started on four to tight gram.- 
of the colloidal laxative with about one-half the 
flosc of their usual cathartic daily for several day^. 
then the dose of the cathanic was gradually rc- 
tluced until finally di.scontimied. riiis ‘ weaning 
ce.ss proved successful in totally replacing^ the cat i 
artic with the safe, hulk producing colloid sodmnj 
carho.xymethylcellulosc. The patients were instructed 
lliat each dose of the cellulose ester l>c taken "ttli ■ • 
least a half glass of water followed by a full 
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of water in order to obtain most satisfactory results. 

Atonic Couslipatiou: Eight elderly patients with 
atonic constipation were given nine per cent emulsion 
of sodium carboxymethylcellulose with little or no 
effect. After a week of treatment, they were placed 
on five to seven grams of granular sodium car- 
box}-methylcellulose with good response. Several, 
who complained of a sensation of fullness in the 
lower abdomen, were also given an anthracene, re- 
sulting in a favorable increase in bowel motility' as 
well as an increase in water content of the stool. One 
complained of cramps, but responded well when 
the vegetable drug was reduced. The administration 
of five to seven grams of the colloid with anthracene 
increased the weight of the stools an average of 
47 grams. 

Diarrhea — Food Dyscrasia: Eight patients 
with diarrhea and cramps following the ingestion of 
offending allergens were given three grams of sodium 
carboxymethylcellulose every four hours with com- 
plete cessation of tenesmus and cramps within three 
hours. 

Ulcerative Colitis: In five cases of ulcerative co- 
litis, three grams of granular sodium carboxymethyl- 
cellulose. in a full glass of water, were given before 
meals. This produced fewer stools, lessening of blood 
and tenesmus and resulted in well formed feces. 
One patient could not tolerate the increased material 
in the lumen of the bowel. 

Spastic Colitis: In X-ray proved spastic colitis, 
four patients responded well to the innocuous colloid. 
Well formed stools of good size and soft consistency' 
were formed within one day. When medication was 
withheld, clinical symptoms reappeared in 24 hours 
but responded promptly when the colloid was again 
administered. 

Numerous stool examinations in all ty'pes of pa- 
tients showed the colloid apparently to be cornpletely 
dispersed in the fecal mass. Proctoscopic examinations 
revealed no evidence of bowel irritation or contact 
allergic manifestations. 

Tainter (5) showed that the action of these cellu- 
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lose materials is primarily in the large bowel. They 
pass relatively inert through the stomach and small 
intestines, and manifest their action of colloidal dis- 
persion in the right colon. There, water is retained 
to a much greater degree than with natural colloids 
previously employed. 

Su.MMARY AND CONCLUSIONS 

Sodium carboxymethylcellulose and methyl cellu- 
lose, the former in nine per cent emulsion, as well 
as combinations with anthracene drugs, were studied 
in 270 patients for their la.xative effect. Methocel 
proved to be a far more satisfactory colloidal laxative 
than any bulk material preriously used for correction 
of constipation. The physiological action of this ma- 
terial produced well formed stools of unusually soft 
consistency as a result of the superior water retaining 
properties of this synthetic colloid. 

The average effective dose of sodium methocel 
was five grams with at least one and a half glasses 
of water with each dose (appro.ximately six of the 
0.75 Gm. tablets) daily. 

Functional constipation was succesfully treated 
with methocel and psy'chotherapy. It was found possi- 
ble to wean patients away from their use of harsh 
cathartics and displace them with the colloidal laxati\'e. 

A nine per cent emulsion of sodium carboxymethyl- 
cellulose did not prove to be as effective as was an- 
ticipated. 

The sodium carbo.xymethylcellulose combined with 
small doses of mild acting vegetable anthracenes 
which exert atonic effect on Auerbach’s plexus, pro- 
duced a desirable increase in bowel motility in eight 
elderly patients with atonic constipation. 

Patients who have been taking the synthetic col- 
loids for as long as 18 months have not experienced 
any undesirable side effects such as bowel irritation 
or allergic reactions. 


N. B. » The materials for this investigation were sup- 
plied by the Medical Research Department of The National 
Drug Company. Phila. 44, Pa. 

Note — Methocei Manufactured by Dow Chemical Co. 
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Complete Obstruction of the Common Bile Duct Due to Chronic Pancreatitis 

A Report of an unusual ease including nine operations with recovery of the ptaienf- 
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(j!!Stj!VJCth)N oj- iiii; c.ay.y.os i»t;cT 
caused liy stones, lumor.s witliiti and without tlic 
coninion duct, cancer of the licad of the fiaticrtvif. and 
chronic jwncrealiti.s results in absohne jaundice. It 
is ratlicr unusual for dirotiic pancreatitis to c.'iUse 
j)crniancnt jaundice, jaundice in these cases is ti'-iially 
interinitlcnt in character. In a paper read in Atlantic. 
City last year before the Snritind .‘'cciitni of tl-.e 
Anicricnn Medical Ass(K:iation, one oi its (M, 11.) 
re[>nrtcd a scries of ca.'es os clironic, pancreatitis in 
v.-hicti iiiteniiittent janndicc ’.vas a char.ictcriftic .‘ips- 
The case we wish to rcjiort now is esjH-ci.ally interest- 
infj hreanse ohstrnction of th-c cotnnton duel was 
coniplcic followed hy jatmdice. When j.antdice is 
coinj)lctc, one must alwtiys consider the possihilUy of 
cancer of the head of the pnitcreas or a tumor in 
the rc.i;ioti of the papilla of \hiter. 'Hie jsatient ahont 
to he reportcal was no exception. With the abdomen 
ojKtn, the jinnereas pave the imprc.ssio;i that wc were 
dealing tvith a cancer of fh.'tt orp.an. ^Vt• contcrnjilatcd 
perfonutng a pancreaticoduodenectomy, but after con- 
sultation with the patient'.s phy.sician (J. C. D.), wc 
cho.«c a .sliort-circiiitinp operation. 

The history is as follows: 

E. C. J'., ii(;o IC, remalo. wan ndinlto J to ttie Jitwlsb 
llo.niilt.-ij TJie chlct cornrtalnt wa.n nMomln.tl 

Iialn. J.'uiiitllco bad b«,<n prc.'U-nl for thrm weeJer, Sbe 
etalod nhe wan perfectly v.-ell until three wrH'kn betore 
her adml.'.'ilon to the lio.'tpltnl, I’aln wan referred to the 
h.ac!: and appeared at Interval:'. TJnre wa.n come naurea 
heforo and after meal,'? and ccc.a.-lonaI diarrh'vi with 
liclit colored ntools wn.n preaent. Itchlnf; accompanied fhr 
Jaundice. Phyrlcal ex.amln.allon wan ncp-atlvo except for 
tho fact that tfu? liver edee could be felt on deep In- 
Kplr:itlon. I-aboratorj‘ ntudlc.s were an follown: Jtrmo- 
Klobln 12.-f pm.. K. R. C. -I.C, 'VV.H. C. .s.COO, Pe(r. Tf. Ey. 2C. 
Eu(?ar <5, B. U. N. ll.C. The urine wan acid with a trace 
of albumen. The Van den Bercli reaction wan direct — 
Etronsly positive, Indirect — 5.7 tncm. The fecen cont.alned 
no bile. The Wan.ncrman rimctlon wa.s ncimUve. Tlie 
patient remained In the hospital for a p'-rlod of two 
week.”, hut returned shortly after her dlscharire ber.aune 
the Jaundice persisted and no Improvement was noted In 
her general condition. 

On February 10. 15-13. she was seen by one of ur <?r. B.) 
In consultation. The staiomcnt at that time wan made 
that ‘'there- was a suspicion of c.arclnom.a of the head 
of the p.ancrc.as.” In addition, she exhibited Courvolnlcr's 
fitfjn with a larpo pyriform mass palpated In the rleht 
upper qu.adrant. "While one could not JudKo by Uic char- 
acter of the Jaundice, Its Intensity resembled that of a 
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•Bead before the dcwlsh Ho.spItal Clinical Society — 
April 27, 1948. 


malletrin! f'.rell!l'>ri. ' >[.■ .-ath.r. wa,-. nd‘. 1— -t. 

Irn r<t-ni-.ry 7", J'.-l";. Ihr f.r-; ot.--r.v j-rferTr,'-: 
II , hr-;, -r -!i-;-,'<)n''-!r,r.-iy. .\t !hr. f.-.mr- !|-Kr- f,-c- 

tl.r- priurr-,--,- ti -li ' ' htr tp' pht.e-l v.-rf,- t-ik'n fer 

hh.p- ;. Thr- p rr ;->r: ehror.,*- i vcir.-r-Wi;;?. 

I'n-. 1. Thi- .in.-i-tr-r!;-,-!-. va-- f-.-'.-.r.-,-,’ (->- i:rr.I:;u-e r.I 



Fiq. 1, Frbrofis of the head of the pxncreat cauiinj 
complete obstruction of the common duel. 


larei- .an-.'nint.s of blh- from t.he wound. 

On April 10, 1513. an aitempt w-a.*- made to clere the 
tilUary tlstula. Another hlopry vvns obt.alned and tbf 
report from the labor-aton- wa.s nealn chronic pancreatills. 
Then- v.'as aI»o a subhcpatlo collection of bile and pu> 
pre.-ent w.'ilch was dralncrl. The pancrr.as seemed to have 
enlarged stnee the hist operation. 


f-'or som* un.arcountalde rea,-*on, pos,”lbl.v due to tv 
lii-nuUoiteni'U” Infection, a puruh-nt collection occurred ta 
the poueh of Bourla.”. On April 2fi. 3513, this was drained 
by means of a po.sierlor colpotomy. For the next tvfo 
months the patient remained Infen.-'oly Jaundlce-J. 
difficulty was e.xperlenced In feeding the patient, and as 
a result, she h).--: much wolcht. GraduaJIj-, however, even 
thouph fat meinholl.sm was preatly upset by tlie prolonge 
Iib.setice ot imestlnnl bile, tlie patient improved In .strengt . 
T'.vo and .a half months after the last operation, the Pjt- 
tlent developtsl the slims of rliriit lower lobe pneumoa tu 
Shortly thereafter, she oou.ched up sputum which wa. 
bile- tlnKcd. 

This wn.s an unusual .symptom. In a rather large ope™ 
live experience on the biliary tract wc had never o 
served a biliary pulmonary Ilstula. This complication 
h.avo been caused by the Infection that followed 
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first operation. For months bile tinged sputum, often verj- 
copious, rvas expectorated. 

The infection from the .subhepatic space norr entered 
the liver itself. On May 22, 1943, after resection of the 
8th rib, an abscess of the liver tvas entered and drained. 

The patient at this time was acutely III, She con- 
tinued to expectorate large quanlltie.s of bile stained 
sputum. Because of failing strength and nutrition, it 
was decided on June 26, 1943 to break down the- old 
anastomosis of cholecj-stojejunostomy and perform a nev.- 
one. In ordc-r to do this the jejunum had to be resected 
and an end to end anastomosis was performed followed 
by a lateral choledochogastrostomy v,-ith the aid of a 
T tube. A cholangiogram later showed that this anasto- 
mosis was functioning. 

In August of 1943, bronchoscopic examination visualized 
a light yellow purulent secretion coming from the middle 
and lower lobe bronchi on the right side. 

The T tube was not removed until September, 1943 
when the old upper abdominal incision v.-as reopened. 
The T tube was found kinked. The opening of the anasto- 
mosis was closed with a purse string suture. The 11th and 
12th ribs were resected and the opening in the liver 
enlarged. All the adhesions between the liver and the 
diaphragm were separated. These steps were taken to 
eliminate the vicious circle causing the broncho-biliary 
fistula. The attempt was unsuccessful. A bronchogram 
taken in October. 1943 rei-ealed a broncho-billarv- pul- 
monary -fistula, notwithstanding the fact that the chole- 
dochogastrostomy was patent. Fig. 2. The most distressing 
symptom continued to be the e.xpectoration of great vol- 
umes of bile stained sputum. 

Another attempt was made to close the fistula in 
October, 1943. After removal of a portion of the 10th 
rib, a piece of mu.scle was transplanted into the fistula. 
The wound was closed without drainage, , The cough stilt 
persisted with the usual expectoration ' of bile tinged 
sputum. 

The important problem seemed to bo the closure of the 
fistulous tract. Accordingly, in .January 1944, the wound 
in the chest was reopened and an attached piece of the 
diaphragm was transplanted into the fistulous tract. The 
wound was closed again without drainage. 

Evidently our premise that closure of the fistulou-s 
tract was all important was wrong. It was apparent that 
bile was {lowing through the place of least re.sistance. 
namely, the broncho-biliary fistula. It was also noted 
that the jaundice gradually disappeared when the ex- 


pectoration of bile stained sputum began. Therefore, it 
was decided because of the absence of bile in the feces, 
that the choledochogastrostomy was not functioning pro- 
perly. 

In March 1944, the abdomen was opened again. The 
anastomo.sis was isolated and the stomach opened. No 
bile exuded because the anastomosis had closed. The 
pancreas had increased in size, completely closing the 
common duct. The common duct was dissected from its 
bed and isolated. It was bisected and the proximal end 
was anastomosed to the stomach over a T tube which re- 
mained in situ about a year. The former opening in the 
stomach was utilized. The T tube was removed on ac- 
count of obstructive .sj-mptoms due to calcareous de- 
posits of bile. Fig. 3. 

The expectoration of bile stained sputum almost Im- 
mediately ceased. The patient gained in weight and there 
was a steady improvement in health. She is well today. 

Summary 

It is unusual for dironic pancreatitis to cause com- 
plete obstruction of the commonn bile duct. The 
case here reported, however, illustrates this phe- 
nonien. The symptoms were those of carcinoma of 
the head of the pancreas or chronic pancreatitis. 
Two biopsies dispelled any doubt about the cause 
of the jaundice. The primary' operation for the 
relief of jaundice became infected. This was no 
doubt the cause of a series of eight additional opera- 
tions that had to be performed. The most harassing 
and unusual symptom was the profuse expectoration 
of bile stained sputum. Following this, jaundice gradu- 
ally disappeared. .'Ml efforts were concentrated then 
on closing the broncho-biliary fistula by means of 
transplantation of muscle and a portion of attached 
diaphragm, but they failed. Our premise was wrong. 
It seemed necessary to relieve the obstruction of 
the common duct to cure the bile tinged expectora- 
tion. The abdomen was finally opened again followed 
by an end to side anastomosis of the common duct 
to the stomach with the aid of a T tube which re- 
mained for one year. This procedure cured the pa- 
tient. Stools have been normal in color since the 



Fig. 2. — Lipiodol revealing a broncho-biliary fistula. An unusual 
occurrence following operations on’ the bile passageways.-' 
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Fig. 3. — T tube rcinnined in pince one yenr. Note the 
cnlcnreou;; deposits in and around tube, 

last operation. Since lier discliar^'e from the hospital 
on Ajjril 5, 1944, she ha.s heen followed up to the 
present time. There has heen a steady gain in weight 
from 98 to 150 jKimui.s. She enjoy.s e.\cellenl health. 


In conclusion, the patient required nine operations 
to restore her to health. They were as follows: 

1. 2/20/1943 — Cholfcystojejunostomy. Ihopsy of a 

regional gland and from head of 
jjaricrea*;, 

2. 4/10/1943 — Closure of biliary fistula. Biopsy. 

3. 4/26/1943 — Posterior coljmtomy (Vaginal Sec- 

tion). 

4. 5/22/1943 — Rib resection. Incision and drainage 

of .absce.ss of liver. 

5. 6/26/1943 — Resection of jejunum. End to end 

anastomosis. Choledochogastrostomy 
( Caleral ) with aid of T tube. 

6. 9/ 4/1943 — Removal of T tube. Gastric closure. 

Thoracotomy with resection of 11th 
and 12tb ribs. 

/. 11/ 6/1943 — Thoracotomy and rc.section of 10th 
rib. Transplantation of a piece of 
muscle into the fistulous tract. 

8. l/la/1944 — 'I'lioracotoniy with transplantation 

of an attached piece of diaphragm 
to the fistulous tract. 

9. 3/10/1944 — Choledochogastrostomy, (End to 

Side). Drainage; One T tube and 
one Penrose with gauze. 


Chronic Duodenal Ulcer: Hemorrhage Due to Trauma 

By 

ABRAHAM MELAMED, M.D.»* 
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CLIFFORD R. SCHNEIDER, M.D. 


Milwaukee, 

T he association of trauma and disease of 
the gastrointestinal tract is infrequent hut well es- 
tablished. Trauma is also capable of inducing com- 
plications in the jircsencc of prc-e.\isting gastroin- 
testinal disease. Peptic ulcerations of the stomach and 
duodenum and their complications are in some in- 
stances attributable to trauma, cither • direct or in- 
direct. It is the purpose of this prc.sentation to cite 
a case in which trauma to the head and abdomen was 
responsible for hemorrhage from a chronically dis- 
eased duodenum. 

Case Report 

History: D. O., (admis.slon No. 172), 14 y«ir old male, 
was admitted to Evangelical Deaconess Hospital on Janu- 
ary 9, 1947 at 11:00 P. M. The chief complaints were nau- 
sea and bloody vomiting. The mother of the patient related 
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Wisconsin 

tliat In the afternoon of the same tiny, her son played 
foolhall. The participants In the pame tackled each 
other frctiuently. The patient ^vas broupht to the ground 
quite hard on several occasions and “hurt his stomach. 
I*iter the same nflemuon, about t»:00 M*, ho v.'as sled- 

ridlnp and was pushed off the sled, .striking his head 
on the frozen ground. Within ten minutes following this 
episode of head trauma, ho became dizzy and vrent home. 
Shortly before the tn’cning meal, the patient felt nauseated 
and vomited “curdled food.*' The mother said he looke 
“green/* fainted and soon vomited again. After resting ^ 
bed for a short •^vhlIo, the patient vras .somewhat **^^**^^ 
and attempted to partake of food. His supper consist 
only of broth. Shortly after supper, he vomited again, t e 
vomitus being dark-brown in color and containing “coffee- 
grounds** material and some fresh blood. The patient 
then became weak and clammy. The family physician 
arrived at about 10:00 P. M. and witnessed hematemesis 
containing a considerable quantity of blood. The patlen 
was sent to the hospital immediately. On admission o 
the hospital, the patient still complained of dizziness an 
nausea. The patient did not complain of any upper a ^ 
domlnal pain at this time. The stool earlier In the a. 
contained no frefdj or old blood. 

The parents of the patient recalled that the patient 
had been a "finicky" eater for the past few years. He 
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would relume certain foods, preferred sweets, milk and 
meat, disliked raw vegetables. He bad been under-weight 
for several years. The stools were normal In frequency, 
consistency and color. 

Physical e.vaminatlon revealed a -well developed, poorly 
nourished, white male child appearing acutely ill, rest- 
less and pale. He weighed 7S lbs. He was cooperative and 
rational. The blood pressure was yii/60; pulse, 100/mln.; 
temperature, 99.2" F.; respiratorj- rate, 22/min, There 

was some discoloration but no tenderness over the left 
temiile. No evidence of hernorrliage was found in the 
eyes, ears, nose or mouth. The pupils were equal and 
active. At times, tlie patient assumed a stary expression. 
The neck was not rigid. K.vamination of the chest dis- 
closed no lung involvement. The hean tones were rapid, 
of good quality and normal sinus rhythm. The abdo- 
men was negative e.xcept for very slight tenderness in 
the right upper quadrant. The liver border wa.s palpable 
about tv.o lingers below the right costal margin. The 
spleen and kidneys were not palpable. The entrance diag- 
nosis was hernorrliage from the stomach. Analysis of the 
blood on admission fjanuarj' 10, 1947; 1:00 A. M.) dis- 
closed: hemoglobin, 13.0 g-rams; red blood cell count, 
3,700,000 per cu. mm.; white blood cell count, 10,000 per 
cu. mm. 

Hater in the morning of January 10, 1947 the hemo- 
globin reading was 10 grams (05%). The red blood cell 
count was 3,!SOO,OOu per cu. mm. Urinalysis revealed no 
albumin, sugar, acetone or diacetic acid. 

Course: Tho blood pressure varied little in the first 
six to eight hours after admission to the hospital. The 
lace and lips were pale and the pulse rate remained at 
9C/min. 250 cc. cltrated blood was administered in the 
morning following admission. Ascorbic acid was also added. 
On Januarj- 11, 1947, the patient was much Improved; 
vomiting ceased. A larrj' stool was passed on January 11. 
The hemoglobin fell to 9.5 grarms and the red blood cell 
count to 3,100,000. On January 12 the blood pressure fell 
to 70/48 and the patient passed another tarry stool. 
250 cc. and 500 cc. citrate transfusions were administered 
January 12 and 13, respectively. Strained gruel and milk 
feedings were started on January 10. The red blood cell 
count and hemoglobin on January 14 were 1,500,000 and 
49%, respectively. After January 15 the blood picture 
Improved; on January 20 the red blood cell count was 
3gi00.000 and hemoglobin 11 grams. 

Roentgen examination of the upper gastrointestinal 
tract was performed on January 17, 1947, eight days 
following admission. The opacified esophagus showed no 
Intrinsic or extrinsic abnormality. There was no distor- 
tion of the gastric air bubble. The stomach was slightly 
dilated and exhibited exaggerated peristalsis and slight 
pylorospasm. After a short delay the duodenal bulb was 
opacified. Serial studies showed a marked deformity of 
the bulb. The mucosal pattern was distorted, the altered 
markings radiating toward a static area of opacity 
measuring almost one cm. In diameter (Fig. 1). Some 
tenderne.s.s was also present. The duodenal .sweep was not 
widened. The stomach was empty of all opaque material 
four hours later. 

Impression: 1. Deformity of duodenal bulb due to 
chronic inflammatory ch.mges and cicatrization; 2. Acute 
duodenal ulcer. The exten.sive fibrotlc changes In the 
duodenum were obviously due to chronic inflammatory 
di.sea.se and the ulcer crater, source of bleeding, was 
evidently the result of recent trauma. 

Subsequent Course: The patient thereafter made an 
uneventful recovery and was discharged from the hos- 
pital on January 20, 1947, 11 days following admission. 
On March 8, 1947 follow-up roentgen studies were per- 
formed. At this sitting the .stomach was of normal tone, 
contour, dlstenslblllty and peristalsis. Although the de- 
formity of the duodenal bulb was still present, the large 
crater previously observed w'a.s no longer visible (Fig. 2). 
No tenderness could be elicited and gastric motility was 


still normal. So far as we know, the patient has continued 
in good health. 

COM.MENT 

Before any lesion in the gastrointestinal tract can 



Fig. 1, — Roentgenogram of opacified stomach and duo- 
denum January 18^ 1947. Stomach is slightly dilated. A 
large ulcer crater (arrows) is seen in the midst of tho 
markedly deformed duodenal bulb. 



Fig. 2. — Follow-up examination on March 8, 1947 dis- 
closes healing of the acute ulcer and persistent deformity 
of the bulb. 

be attributed directly to trauma the postulates of 
Liniger and Molineus (1) must be fulfilled. They 
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arc (C ro!in (2 ,1 ) a^ follow.s: (| ) Xo (aiowi* stinilar 
(lisfasf imi>t have prior to the tratima: ( 2 } 

The tramiia iniist liave hreii stifricieii! fr act a*, a 
(Kissihle causative factor; (. 5 ,) The trauma mtM have 
heeii iinmeiliately followed hy active ^ym])Iom^ (if- 
ualh' JA to dS hours 1 : (d) The fli'.ea''e a(>i>eariii!r 
after the trauma must have pre-ented clittical >.ymp- 
loms reco^mized as aN-’Oeiatei! with the patticiilar iieu- 
hid state. 

The case presented .ahove represents ;m example of 
exat;L:er;ition of syniptoins followiii;; iramna in a 
previously dise.ased diiixleimm, < >n the hasi« of tin- 
clinical history ;md roemsjen ap;>e;iraoce thi-rt* can 
l)e little (piestioii conccrniii!; tlic ass»K.'iati<>n of trauma 
am! hc!norrhat;e in onr patient. Development of th'" 
acute ideer is altrihined to ahdoininal tuidAir itt- 
tracranial trauma. 'I'he most interesting .isj-'ci of 
onr patient is the jeosihle or prohahle iidltietice of 
head tranma in the cansatioti of an anite nicer ami 
heiniirrhaoe. A tew epi'odcs of ahde.niin.d tranin.ata 
and at le.ast one of hc.id injnry [ireceded he:norrh.aj;c 
hy a few lionrs. llemorrhatje .and.-'or jwrfor.itioti may 
result directly from tranma in patients witli or with- 
out peptic nlcer.atiosi of tlie stotnach or dnolemim. 
Snch tramnti neetl not hr aiijilinl direct to th.e ahdotnen. 
Ivxiornal viulenc(‘ to the head mi'.;ht rrsnh in ‘'cotitfr- 
cotip" effects on the ttastroimc.tina! tract. 

(.'tishini: (d.) allmlcs to the ajiicircnt rrlatifiti'hip 
hctwceii the nerve centers near the Icise of the hraiti 
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ami vi-eeral fmntion. Patient*, v.ho prio,' to pimitarv 
jtiaml and eere'i,-|l;n .Miri;ery h.ad ii-.; had ttas’.ric dif* 
licnlty mi;;h: have a severe sta-tri*' h' niorrharc e: 
aetii.d perfor.ation ijf tiie sioniach a d.av (it two after 
III!- siiriticrd proce>)nre. ( tishinp report’s .similar toai* 
pliealioiis follov. inr' i'«-;di/'-/t infretion of the bo; 
of the hrain. .Xecordiii;: to t'n*!iin;; (5) injury to tiif 
dieiieephalon eames irritation of the fiieir tracts ar.'i 
vatt.d renters within the Iirain stem which in nan 
pro li!c»-s raya!. • ynticithetic and pamsyinpatlietic ‘tiat- 
nh re'-p.#nsdi!r for neyor, s.-cretorv .'in*I circnl.its^rv 
clctiijvs in tl;e itastro-nte-tin d It.ai. 'Ha- 

elemyes are snppo-ed'y mo%t tntp->rr.atit. It is D.-Sinei 
tii.at i-eji. rm.'i if suriifientiy projotiyed 'nleeiiijentlv 
leads .o necro-ss ami tih-eration. ,\rnte ulcers n;;;-,- |e 
seen V. ithm a few leeir.s after la-ad ininrv. dT.';rr 
is ri,i'o;< til le-.'ii-vr ilia! tin- he.i'l ie.jnry in oar cass- 

v.'.is siitaciviiiU se-. (-n- to i-a'.;s>- hi m.'irth.’eye fr-ca a 
p:e'.-',ii;i-.p. ih'cased ‘Im.'lens.l hnlh. 
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Dry Feedings In Gastric Motor Delay 

JPPOMK !•:. COOK. M.D. 
and 


EDWARD C. MALEWITZ. M.D. 
St. Louis, Mo. 


I N 190 .S one of ms ( 1 ) reported f.-ivorahle rc.snit.s 
in the treatment of tyastric motor del.ny with the 
mse of hi},d) fat. hipdi protein diets. .An incidental de- 
tail in tliis jrroccdnre was tlic use of fluids Jiy rec- 
tum onlv. the food Iteiny; entirely dry and finely 


Sulimlttcd Nov. S, I94S. 

-,;.T-pm tlio .Medical Service of tlic .IcwIhIi lIo»|iltal of 
Kl. 4>ouis. Mo., . ; 
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divided. Water hy month wa.s held to an .ahsohitc 
minimum. Dnriiey tlie jmst dO years this same writer 
has had iK-easional oiiportmiities to cmi>loy a "dry 
diet" mainly in cases of ohstnictive pcjitic "'cers. 
with a few very •.'ratifying results where all other 
methods of med’ical management failed, liccently an 
attem])t was made to evaluate this type of trc.atmcn 
particularly in view of -the statements by Wolf an' 
W'olfT ( 2 ). Tliese authors mention dilTercnccs i 
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Dry Feedings in Gastric Motor Delay’ 


gastric motor function of their subject in reaction to 
fluids as compared with dry foods. They noted tem- 
porary inhibitions of peristalsis following introduction 
of Y-arious fluids, while no inhibition occurred after 
dry food. 

Another factor was considered, namely the psychic 
one. .After long periods of liquid diet some patients, 
particularly those who dislike milk, appreciate a 
change to dry food. 'ITie change in consistency of 
the diet, alone, seemed to gratify some patients who 
had adopted a pessimistic attitude toward the more 
liquid diets. Furthermore smaller volume of feedings 
might permit a dilated stomach to regain its tonus, 
and more calories per volume could be given. 

.Accordingly, patients with benign gastric or duo- 
denal ulcers and motor delay were tried on “dry” 
diets after the}’ had failed to improve on conventional 
“Sippy” or “Aleulengracht” diets. The usual anti- 
spasmodics and antacids were continued, as well as 
sedation. The diet consisted mainly of finely divided 
hard boiled eggs, dry cottage cheese, cooked cereal 
without added cream, crackers, minced chicken, 
mashed potatoes, and rice. Butter was added to the 
cereal foods. Initially at the end of each day any 
food remaining in the stomach was removed by as- 
piration with an Ewald tube. 

Reports of representative cases: 

. Case 1. Dr. W. T., a G7 year old man admUtod June 3, 
J3^S. Patient had "hunger pains” for five years, had 
been vomiting constantly for previous six weeks. He had 
lost So lbs. despite treatment with milk and cream, an- 
tacids, etc. X-rays showed over 50% retention In five 
Oiours and evidence .suggestive of a duodenal ulcer. 
Physical examination showed evidence of marked weight 
loss. His heart exhibited freciuent e.\trasystoles. The 
Ifver was palpable on deep Inspiration. Blood and urine 
examinations were essentially negative. The sedimenta- 
tion rate was moderately elevated. 

The patient was placed on a stationary "5th‘ day Sippy 
Biet,” with antispasmodics, antacids, and sedation. Never- 
theless he continued vomiting with severe "bloating" and 
nocturnal gastric residuals of about -IDO cc. He was 
started on "dry feedings” as described above, and im- 
mediately experienced relief of his "bloating" and vomit- 
ing. His nocturnal residuals diminished, and after five 
days he starved gaining weight. Intravenous glucose 5% 
in distilled water, 1,500 cc. dally was tolerated without 
complaint because of tire irnpirovement in general well- 
being. X-rays showed about 25% retention In five hours 
and he was then allowed fluids by mouth, pollow-up 
report sevei’al months later was very satisfactory. 

Case 2. J. K., 52 year old man, admitted on August 
15, 1947. 'This patient was found to have a duodenal 
ulcer in 1U3C by X-rays. In the Interim he had eight 
hospital admissions for bleeding and/or vomiting. 

Two weeks before admission he again had pain, vom- 
iting, once of coffee-ground material. Physical exam- 
ination showed evidence of marked dehydration. Gastric 
aspiration reve.aled 500 cc. re.sldual. He was placed on 
a. "First Day Sippy Diet." He continued vomiting and 
malnmined high gastric residuals up to 1,500 cc. After 
five days he was placed on "dry feedings” with intra- 
venous fluids. His evening residuals dropped to 400 cc. 
the next day and to 75 cc. by the fifth day of this regi- 
men. lie w.as then placed on a convalescent ulcer diet 
which he tolerated well. Surgery was advised and per- 
formed on a Eubseciuent adml-s-slon. 

Cato 3. E. K., a 53 year old female, admitted on May 11. 


191S. 

This patient had had uIcct symptoms for two ycar.s. 
generally relieved by food and alkalies. However, for 
one month prior to entry she had repeated boul.s of 
vomiting, also severe pain. Phy.--ical examination showed 
moderate obesity, tenderness in epigastrium, and mod- 
erate hypertension. Blood, urine, and -stool c.xamination-s 
wei’e normal. An electi’ocardiogram was norm.al. X-r.ay.s 
di.sclosed evidence of a duodenal ulcer with .50'.: re- 
tention in four hours. 

On entry she had over 900 cc. gastric retention and 
this was maintained whenever her diet w.V-s r.aised be- 
yond th.'it of a milk and cream regimen. .Yfter about 
three weeks she was started on "dry foeding.s" and par- 
enteral fluid.*--. .She complained bitterly of the thir.st and 
did not like her new diet. Nevertiiele.ss she had no pain 
or vomiting and in four days she w.as permitted 2'fO cc. 
lluids by mouth. Oral fluids were gradually increased but 
she was ctiutioned not to exceed five glassc-.s daily. She 
returned to the hospital hater for surgery which was per- 
formed without Incident. 

Thc.se last two patients were tided over their acute 
episodes and delivered to surgery in nnich better 
condition tlian they had been for many weeks. Xo 
fortified foods or expensive parenteral fluids were 
reqnirefl. The diet was selected to some extent by 
the patient, did not ]jlace any extra burden on the 
diet kitchen or nursing staff, and even when dis- 
liked by the patient seemed rather successful. It is en- 
tirely possible that the imjirovemcnt was merel}' co- 
incidental and not the result of restricted oral fluids. 
However the improvement was so immediate that 
it did not seem merely fortuitous. 

Occasionally a somewhat different type of case 
can be handled satisfactorily in this manner, as the 
following history illustrates ; 

Case 4. L, .McK. a C5 yc-ar old man entered the hospital 
on August 5, 1947. 

Piitienl had had a resection of carcinoma of ascend- 
ing colon three years previously. He felt well until 
six months prior to entry when he began losing weight 
and developed symptoms of partial inte.stlnal obstruction 
relieved by .self-induced vomiting. A ma.ss could be felt 
in the right upper quadrant of the abdomen and peri- 
staltic w-aves were visible pas.slng from left to right in 
this region. I-aboratory data were essentially negative 
exce))t for rather .severe anemia. X-ray.s revealed a 
tremendously dilated stomach, evidence of obstruction in 
the .second portion of the duodenum, and about 90% 
reiention In four hour.s. 

The patient was given a selective general diet, soft 
diet, and then a liquid diet, but gastric lavage.s cont.alned 
persistent residuals of over 1,000 cc. He w.as finally 
placed on "dry feeding-s," .all fluids administered par- 
cntenally. 

His re.siduals dropped to generally less than 250 cc. 
vomiting ceased, .and he was then gradually allowed a 
more Ilbcr.al diet and small quantities of fluids by mouth. 
After about a month he was operated on. .a malignant 
growth surrounding the duodenum was noted, and a 
ga.stro-enterostomy was performed. 

The concentrated food in thi.t case merely helped 
relieve the disten.sion by presenting a smaller volume 
of material for the stomach to handle. With relief 
of distension and improvement in tonus, the stomach 
was able to propel the material through a narrowed 
duodenum, since it was unlikely that the lumen in- 
creased in size during this time. 
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Sum MARY 

The ii.sc of a “dry” diet ivitJi all fluids administered 
parcnterally for treatment of refractory gastric motor 
delay is described. 'Hie niccbanical factor is considered 
of some im])ortance, particularly in view of reported 
inhibition of peristalsis by fluids and not by solids. 

The psychological value of a change to .solid food 
is mentioned. .Also important is flic added caloric 
s'alne, volume for voliiine, which these foods possess 
over liquids. The smaller volume of feedings may 
help a dilated stomach regain its tonus. 

Pyloric obstruction, whether spastic or organic, is 
rarely complete; even if there is gross retention, en- 

R E 1' ERE 


tire withdrawal of all oral feeding as usually prac- 
ticed may not be ncce.ssary or advantageous. A Ltis- 
factory though limited gastric function in term: of 
nutrition can often be attained bv the technique 
described. 

This procedure is not advocated as one of choice 
m the treatment of peptic ulcer or anv other lesion. 
Its value lies in the fact that it will' frequently, as 
a temporary measure, tide the patient over the 
emergency of a gross g.astric retention until the in- 
dicated medical therapy can be instituted or surgical 
measures taken if necessary. If so used, the results 
may he gratifying. 
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Nutrition Notes 


Relapse in Pernicious Anemia 

It is always difiicult, in pernicious anemia, to de- 
tect the beginning of a hcmatoiogical relapse, hccause 
the drop in cell count and hemoglobin values is us- 
ually not a fast one. and because wc arc always un- 
certain what the individuars normal cell count used to 
be, prior to the onset of the disease. It is midonbtcdly 
false to assume that if adctpiate liver therapy cannot 
elevate the red blood cell count above 4,000,000 per 
cc., that this rcjiresents the nonnni red cell level 
for this individual. Some cases respond well to liver 
extract and some do not. W'e do not ngrcc with cer- 
tain current doctrines that advise the use of liver 
extract alone in the treatment of all c.ascs of -Ad- 
disonian pernicious anemia, bec.ausc the metabolism 
of crj’thropoiesis and of hemoglobin .synthesis may 
be greatly comiilicaled by two factors. First, the 
patient may have a quite independent defect in iron 
metabolism, in other words, a secondary anemia, as 
a complication. Second, there may be great difliculty 
in forming the proximate metabolites required for 
the production of red cell stroma material. The de- 
fect in iron metabolism may be overcome by the ad- 
ministration of iron in some form agreeable to the 
patient, and the iron and ammonium citrate is gen- 
erally better tolerated by these patients than iron 
gluconate. Tiie deficiency in stroma material not in- 
frequently ma\- be made good by administering sucli 
organic material as the extract of spleen and bone 
marrow. By such a combination of iron with spleen 
and marrow, in addition to the liver e.xtract, we not 
infrequently obtain a palpable rise both in hemo- 
globin and red blood cell count, in cases where a sub- 
-normal plateau has been maintained for many months. 
Since this maneuver has been of distinct advantage 
to the author, he has no hesitancy in recommending 

» Maltine with Spleen -Marrow, Iron and A'itatnins A 
and D. The Maltine Company. Xew Y'ork. 


for this purpose a preparation which combines all 
tlic.se addition.al elements in a most palatable manner.* 

Furthermore, we do not agree with certain cur- 
rent tfoctrines which suggest that liver e-xtract be 
given only parcnterally. While such a mctliod of ad- 
ministration works satisfactorily for maintenance pur- 
])Oses in the majority of cases, there arc other cases 
in which it docs not work at all tvcll. The reason is 
not dear, but presumably it is related to an inability 
of the patient to store the active principle fdtamin 
Bie) in the liver. Once an intramuscular injection 
is made containing, say 15 units, the patient is pre- 
sumably able to “consume” only one or two units 
in the ensiling 24 hours for purposes of hemopoiesis, 
and if the balance cannot adequately be stored, it is 
coinjilclcly lo.^t through excretion. The uk of oral 
liver c.xtract concurrently and between parenteral in- 
jections ensures a constant absorption of vitamin Bi: 
in quantities suffident to meet the needs of the un- 
complicated case. Yet, faulty absorption must in some 
cases be considered a complication. 

It is not too certain where vitamin Bi; is stored, 
or how it is stored, hut there are some indications 
that it is stored in the liver and may actually ac- 
comp.iny the bile circulation. The author has had tuo 
cases in which sei-ere neurological and hematologu^ 
relapse suddenly occurred following modified Alelt- 
zcr-Ly’on drainage of the gall bladder, using magnes 
iuin sulfate in concentrated solution. Perhaps mag- 
nesium sulfate ought not to be used as a laxatne m 
cases of pernicious anemia which give any evidence 
of difliculty in management. We know that severa 
years ago it was discovered that ox bile on intraven^ 
injection into patients in relapse produced a gi^ 
reticulocyte response, which supports the idea t 
vitamin Bj; is at least excreted via the bile. 

In any case, where the response to liver extract is 
not satisfactory, and where infection and endocrinous 
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dyscrasias can be ruled out, the possibility of a defec- 
tive and independent disorder of iron metabolism 
should be kept in mind and iron administered. It 
should also not be forgotten that spleen and bone 
marrow at least appear, in some difficult cases, to 
supply missing metabolites, and that wherever faulty 
storage of the active principle is at fault, oral ad- 
ministration is a necessity. 

Canada and the Eskimos 

The Eskimo race has been weakened by malnutri- 
tion as well as by diseases introduced by the white 
man. The federal government of Canada, recognizing 
the need for direct assistance, has made, and is now 
making, strong efforts to improve the diet of the 
Eskimo and to raise his living standard. In line with 
this effort, Canada has extended to the 8,000 nomadic 
Eskimos along the bleak northern shores of her main- 
land and throughout the islands that dot the Arctic 
Ocean, the benefit of family allowances which the en- 
tire Canadian population enjoy in virtue of their 
having children. All such allowance payments must 
be made in kind from a prepared list distributed to 
every Northland trader. Posters in English as well 
as in Eskimo syllabics inform the Eskimos what they 
may purchase in their allowance credits, it being un- 
derstood that these gratuities are solely for the benefit 
of their children. Among the food substances made 
arailable are dried or e%’aporatcd milk, pablum, wta- 
min B flour, oatmeal, sugar, corn syrup, molasses, 
marmalade, jam, fresh or powered eggs, peanut but- 
ter, cheese, canned or fresh meat, fresh or dried 
fruit, canned tomatoes, green or dehydrated vege- 
tables, rice, beans, salt, baking powder and lard. 

Inasmuch as the indigenous diet of the Eskimo con- 
sists largely of fish, game and blubber, it will prove 
of interest to the nutritional scientists to observe, 
in the course or time, what beneficial effects these 
supplementary food articles exert on the general health 
and disease incidence among this brave and austere 
race of men. 

Study of Canned Foods 

A six-year, nation-wide program of .scientific re- 
search into the nutrient values of canned foods was 
recentty described as “proriding more knowledge 
about canned nutritive values than had become known 
since the discover}- of vitamins at the turn of the 
centurj-.” 

The research, initiated before Pearl Harbor and 
carried on in the laboratories of nine leading univcr- 
■sities by .such top-ranking scientists as Dr. C.^ A. 
Elvehjem, discover of niacin, was so summarized 
by Dr. E. J. Cameron of Washington, D. C., re- 
search director of the National Canners Association, 
in a report to the board of directors of the .Associa- 
tion at the Palmer House. 

The laboratory findings revealed for the first tirne 
on a national scale the content of canned foods^ in 
terms of calories, proteins, carbohydrates, fats, vita- 
mins A and C, four of the B vitamins (thiamin, ni- 
acin, riboflavin, and pantothenic acid) as well as such 


minerals as iron, phosphorus and calcium. 

In discussing the importance of the research and 
its findings, Dr. Cameron said, “The new knowledge 
unearthed by the research program enables home- 
makers, military officials and institutional dietitians 
for the first time in history to use canned foods on 
a day-to-day basis with complete data on tlie riu- 
mins, minerals and calories to be found in more than 
forty different canned foods that are consumed in 
largest quantities.” 

At a luncheon held in conjunction with the meeting 
of the industry- association. Dr. Elvehjem, who is 
dean of the Graduate School at the University of 
Wisconsin, commented on the significance of the 
research program and the progress in nutritional 
know-ledge which has been made. 

“I believe it is accurate to say,” he asserted, “that 
the canned food nutritional research which has been 
sponsored by the canners and can manufacturers of 
the United States is one of the most comprehensive 
and valuable programs of scientific investigation tliat 
has ever been undertaken in the processed food field. 
The findings v.-hich have been developed represent a 
very- real contribution to the public welfare as v.-el! 
as to the technological adrancement of the canning 
industry,” 

Highlights of the new nutritional know-ledge clari- 
fied by- the research program w-ere outlined today 
as follows; 

1. High ratios of vitamins, minerals and calorics 
are retained, in canned foofls packed for standard 
commercial use. 

2. Normal dietary requirements for nutritional fac- 
tors supplied by cooked foods of various types may- 
be met through selective use of canned foods with 
special characteristics in terms of caloric, vitamin and 
mineral content. 

3. On-the-spot scientific processing of fresh pro- 
ducts, as practiced in the commercial canneries, plus 
application of standardized quality control methods, 
retains relatively large amounts of esK-ntial nut-'icnts 
in contrast w-ith many- types of home cooking w-hich 
disperse nutritive elements or destroy essential ele- 
ments by- over-heating. The research illustrates the 
fact that a can actually- functions as a miniature 
pressure cooker. 

4. Protection of heat-sensitive nutritive elements, 
notably- thiamin and vitamin C, may be fostered in- 
definitely in canned foods by avoidance of high- 
temperature storage conditions. 

5. New nutrient tables, show-ing precise national 
averages for 42 staple products most w-idely- in de- 
mand, proride the soundest liasis for coittrolled 
medical and institutional use of canned foods that 
has thus far been developed. 

6. Notable improvements in food-research methods 
have been effected, through development of stand- 
ardized techniques to compensate for seasonal and 
gleographic variables and eliminate non-uni formity 
of research methods (a w-eakness that has limited 
the reliability- on past research data on both canned 
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fowls and raw foods). 

7. Home economists, n])on whom millions of Amcr- 
iain women rel)’ for diet guidance, now have avail- 
ahlc .scientifically jjrovcn food comiKi.sition tables for 
nse in selcctin,g canned foods with differing char' 
acteristics. in terms of adoric content as well as 
vitamin and minenil characteristics. 

8. Detailcfl information is now awiilahle to guide 


homemakers on the most efficient and economical nst 
of canned fwids, through avoidance of home prem 
aration methoils which waste essential niUrient.s. Ex- 
amjile: .A large jiercentage of the nutrient value of 
caimefl foods has heeii iiroved to he contained in 
the liquid portion, hence the need for hoii.^ewives to 
reduce the liquid \ohime and serve the conccii- 
iratcfl liquid along with the solid portion. 


Abstracts on Nutrition 


SvsoMiKSOS, A, li. ; .-I rnniparalh't' Jiislo- 
pallinlo(jiail study of infuiililr cirrhosis of 
the Ih'cr of huHa with cirrhosis of the Ihvr 
ill infants of Ediiibiirijh. ( f. Indian -Me<l. 

■ Assn., Ocloher 194<S, ’Wd. ‘.Will, Xo. 1, 
107). 

In a com])arati\-e study of si.\ ctises of "Infan- 
tile cirrhosis of the liver,” of India and 10 cases of 
“Cirrhosis of the liver in infaiit.s” of lidintnirgh,- it 
was found that the disease as occurring in India closely 
resembled five of the lidinhurgh ctises. It is obvious 
to the author that cirrhosis of the liver in infants 
everywhere, including .America, is not rare, even 
when .syphilis is ruled out, as it was in his ca.se.s. 
Jn Calcutta, India, alone, 700 deaths ])er year occur 
from infantile biliary cirrhosis. The si.v Indian ca.scs 
subjected to histopathologic e.Naminalion conformed 
to five of the cases in Scotland and comstituted to- 
gether the main type of lesion, charactefrized by in- 
flammatory infiltration of the larger hepatic veins 
with thickening of the veins themselves, interstitial 
fibrosis, proliferation of biliary canaliculi, bile stasis 
and parenchymatous necrosis and regeneration. Five 
of these 11 ca.ses showed a definite familial incidence. 
The author believes that the infantile liver may be 
damaged by maternal to.xins obtained transplaccn- 
tall}' or through mother’s milk and he is furthermore 
of the opinion that the absorption from the intestine 
of some proteins of large molecular size may se- 
verely injure the liver whose cells are particularly 
adapted to the absorption of such molecules in view 
of the sluggish hepatic circulation; but he brings 
into his argument the probability that such proteins 
are to.xic only in the absence of nucleic acid and a 
high concentration of protein in the diet. Since this 
protective action of the diet is lacking so frequently 
in India because of poverty, as well as the popularity 
of meatless dietary regimes dictated hy religious 
principles, he is inclined to attrihute the high in- 
cidence of infantile hepatic cirrhosis in India to this 
dietarj' factor. Unfortunately the article does not 
present the clinical findings of anj' of the cases. 

Berry, H. E. L., Lob, V. and La.^ibell, 

K. N. : Potassium iiictabolisiii in the immedi- 
ate postoperative period. (Ale.K. Blain Hosp. 
Bull., Feb. 1949, Vol. 8, Xo. 1, 34-41). 

During the immediate postoperative period, po- 
tassium is excreted in the urine in e.xcess of that 


aiilici[)atefl from the breakdown of protop!a.-in. The 
iiece.'.siiy for the adjii.stment of the various comjxirt- 
iiients of body water to the administration of in- 
travenous fluids is considered the nio.st imiwrt.ant fac- 
tor involved. This adju.^tment is accomplished at the 
expense of the iiitracefhifar fluid, although other con- 
tributing factors may be: fl) anc.'^the.sia and trauma 
of operation. (2) load of sodium chloride, (3) deliy- 
ilration. (4) hemorrhage at the time of operation and 
(.3) glycogenolysis. Losses of potassium observed in 
these patients is large, but constitute only a small 
fniction of total cellular jwtassium, and signs of 
intracellular post.assiiim deficit were not observed. 
'Hiere appears to be little necessity to reinforce solu- 
tions given jKireiiterally with potassium in short term 
therajiy, provided that pre-ojierative preparation has 
been adetpiatc. 

Poi'i’EK, II. L. : (.Michael Reese Rosp., Chi- 
capo): .dcitle pancreatitis. An evaluation of 
the classification, .rymptamalolopy, diapiiosis, 
and therapy. (.Am. J. Digest, bis., 15:1-4, 
January, 1948). 

The projK-r conservative therapy has as its aim 
the diminution of the secretory activity of the pan- 
creas and relief of spasm of the sphincter of Oddi. 
.Anything that stimulates the \agus neiu’e will stimu- 
late the pancreas: therefore, prostigmine, as well as 
morjihine or its dcri\atives, should he e.xcliided. Hy- 
perglycemia has a pronounced stimulating effect by 
way of the cholinergic mechanisms, and hypogly- 
cemia akso has a marked vagotonic action. Parenteral 
glucose administration, as well as the regulation o 
the blood .sugar by Insulin, must therefore be handled 
with c.xtreme care, f Courtesy : Diabetes Abstracts) 

Seed, Lindon: (Univ. of Illinois, Chicago): 
Periodic paralysis in a patient with e.roph- 
thalniic goiter controlled by d-propyllhioura- 
eil. (West. I. Surg.. 55:640-46, December, 
1947). 

The disease is characterized by repeated attacks ^ 
flaccid paraly.sis commonly appearing after prolong 
periods of rest. It tvas shown that in most patiens 
there was a significant drop in serum potassium, an 
that in most instances the attacks could be terminate 
■by the administration of potassium salts either intra- 
venously or by mouth. 

In this case symptoms were not relieved by potas- 
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sium medication. The patient described had the un- 
mistakable symptoms of periodic paralysis, whidi 
disapjieared with 6-prop\-)thiouracil merliaition but 
promptly recurred when the druj,^ was discontinued. 
(Courtesy of Diabetes Abstracts) 

MacLean^ Angus L. a.nd HKAMiiEU, 
Charles E. : (Johns Hopkins): Dicuniarol 
and rutin in retinal z-ascular disorders. fAm. 

J. Ophth., 30:1093-1108, September. 1947). 

Four cases of diabetic retinopathy showed iih- 
provement of visual acuity and absorption of hemor- 
rhages when treated with dicumarol. No increase in 
capillary fragility was observed in this group of pa- 
tients. However, two of four patients were treated 
with rutin simultaneously with dicumarol. 

The only logical e.xplanation for ophthalmoscopic 
improvement probably lies in the fact that thrombotic 
tendencies were inhibited by the anticoagulant, with 
resulting increased vascular efficiency followed by 
clearing of the invoh'ed retina. Final critical ei'alua- 
tion must await findings from larger numbers. Di- 
cumarol and rutin possess therapeutic value in venous 
thrombosis and in the absorption of retinal hemor- 
rhages. The rate of absorption of blood extravasations 
was greater and more rapid than it would have been 
had no treatment licen given. This was esjiecially 
true in the diabetic cases. ( Courtesy: Diabetes Ab- 
stracts) 

Ko.metiana, P. a., Gogolashvili, SH., 

AND Dolidze, S. : (Georgia USSR): The re- 
lation betzeeen the resynthesis of glycogen 
and the distribution of potassium in muscular 
tissue. (Soobshtchenija Akademii Nauk Gr. 
SSR, 5:269-78, 1944 (Abstr. from Excerpta 
"Mcdica f Endocrinologv ) , 1 :149, October, 

1947). 

A determination was made of the potassium dis- 
tribution in muscular tissue in the process of re- 
synthesis of glycogen. The experiments were carried 
out on frog hind limbs, prepared according to the 
method of Laevcn-Trendelenburg and perfused with 
Ringer's solution in which potassium chloride was 
replaced by an equivalent amount of lactate. Simul- 
taneoush', fatigue was instigated directly by electric 
stimulation . When complete fatigue was obtained. 
Ringer’s solution with nitrogen was passed through 
one limb and Ringer’s solution enriched with oxy- 
gen through the other. In this way. aerobic and ana- 
erobic rest of the muscle was achieved. The results 
showed that in the process of aerobic rest of fatigued 
muscle, together with the re.synthesis of glycogen, 
the intracellular phase of muscular tissue becomes 
enriched with potassium. (Courtesy: Diabetes Ab- 
stracts ) 

Leger, Lee H.: (Kansas City. Kans.j: 
Hypoglxccmic stales. (.'\m. J. M. Tcchnol., 
13:295-303. November. 1947). 

In this review of two hundred and twelve (212) 
cases with abnormal glucose ’tolerance curves, a wide 
\’ariety of functional and pathological conditions were 


encountered. However, it i.s rejiresentative of the 
group one would exjicct to find when considering tr.c 
condition that would cause alterations in carbohy- 
drate metaljolism of a hypoglycemic nature. 

Portis and other investigators h.ave poiiUc<i out 
that neurasthenic fatigued patients show fiat gluco^^e 
tolerance curve.s which .'ub.=equent!y return to norma! 
by the u.se of a diet low in carbohydrate and higli in 
protein^. The neurasthenic or psychoncurotic seldom 
has severe hypoglycemic symptoms. 

The eiTcctivenes*; of th.e high-protein, low-carbo- 
hydrate diet is due to the .dow rate at which ilextro.-e 
is derived from proteins. re.«ulting, therefore, in no 
elevation in blood sugar and consequently in no sec- 
ondary fall. The diet should contain about two Gin. 
of protein per kilogram of body weight, with from 50 
to 75 Gm. of comple.x carbohydrate. Fats sufficient 
to maintain calories are given. No free sugar should 
be contained in the diet. 

Hypoglycemia usually jiroduces the most rlisturb- 
ing .symptoms in these cases. Fortunately these symp- 
toms can be promptly relieved by the diet previously 
described provided the specified amount of protein 
is ingested. The author has found belladonna and 
phenobarbital the .sedatives of choice. ( Courtesy: Dia- 
betes .-Ibstracts) 

Lacki-.v. Rorert W. : t Southurstern Med. 

Coll.. Dallas): EfTect of the injection of glu- 
cose into the cerebrospinal fluid. ( Science, 
106:618, December 19. 1947), 

Recently. Marinelli and Giunti have rejiorted that 
injections of relatively small amounts of glucose into 
the cerebrospinal fluid by way of the cisterna magna 
re.sult both in the dog and in man in a r.apid and ]>ro- 
nounced fall in glucose content of the blood, followed 
by a slower return to ba.sal values. Marinelli and 
Giunti infer that the glucose content of the cere- 
brospinal fluid represents a direct chemical stimula- 
tion upon the glycoregulatory nervous centers, re- 
sulting in functional clianges affecting the glucose 
level of the blood. 

In an attempt to corroborate the findings, six normal, 
docile dogs were selected : and after a fast of eighteen 
hours, blood 'samples were taken. Without the use of 
an anesthetic, a needle was placed in the cisterna 
magna: two ml. of cerebrospinal fluid were with- 
drawn: and two ml. of a five per cent solution of 
glucose were injected. Blood samples for glucose de- 
terminations were taken at 5, 15, .30, 60. and 120 
minutes. Lowering of the gluaise level of the blooil 
was in no instance obtained following intracistemal 
injection of glucose solution. There appears to lie a 
definite tendency toward an increase in glucose con- 
tent of the blood during the second hour of the tests. 
(Courtesy: Diabetes Abstraets) 

Houssav, R. .X.. and Cakdeza, .-\. F. : 
(Instil, of Itiol. and H.vper. Med., Buenos 
.dircs): Treatment of meta-allo.vanic diabetes 
by Insulin, phlnrhisin. nr suprarcnalccloiny 
in the dog. ( Rev. Soc. argent, de bio!.. 
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in size following the prolonged administration of 
massive doses of vitamin B complex, but this is less 
spectacular than the case of Davis and Culpepper. 

Their conclusion that hepatic cirrhosis itself may 
be the etiological factor in some cases of cardiac 
decompensation is sufticienth' revolutionary as to 
j)rovide possibly a new and lieretofore unsuspected 
clement in the study and treatment of heart disease. 
Certainly, in cases of cardiac disease in which en- 
largement associated with insufficiency, appears to 
rest upon no discoverable cause, one ought to bear 
in mind the possibilit}- of cirrhosis of the liver, even 
though, at the moment, no tangible evidence of liver 
disease can be detected. 

1. Davi.-;, AV. D. and Culptnii'cr. AV. S.: Cirrliosls of the 
liver asKoclateil with alcoholism. Ann. Int. Med.. Nov. 
l'J4S, A'ol. e;i. No. 3. 942-!i3S. 

NOTE OX SOME EXPERIENCES WITH 

G.-\STROI XTESTI X AL ALLERGY 

A kece.xt XEWsrAi’ER ITE.M reported the story of 
a man who “cured’’ himself of gastrointestinal 
difficulties by a 41 -day star%-ation regime with coin- 
cident loss of 81 pounds. The thought occurred that 
his symptomatic relief may ha\'e been due to removal 
of allergic foods from his dietary intake, and stimu- 
lated me to write this brief report of my experiences 
with gastrointestinal allcrg}’. 

JCigrtitccn yenrn afro a younff man came to see me 
with a history of abdominal pain of many years’ dura- 
tion. He had consulted Innurncrahle physicians and had 
rl.'C X-i-ay e.\aminatlons of the gaairolnto.stlnal tract, ail 
of whlcli were pun’otedly ncfratlvo. 

Dr. Beck of A'lenna had Just introduced me to Inira- 
fjastric pliotoffraphy at that time. I obtained some pho- 
toftraphs of tlil.s patient's slornacli whicii showed small 
lesions of the mucosa resomblinfr canker sores. The pa- 
tient -wa.s plaeed on a special diet with medication con- 
sisting of ant-acids, antl-spasmodics, and sedatives, with 
resultant r.apid relief. However, the relief lasted only 
until Zwieback was: added to his diet. He thought that 
perhaps Zwieback was too coarse, but even when soaked 
in milk. It caused some p.ain. I suspected tlJ.at the "canker 
sores" that appeared in tlie picture.s of the gastric mu- 
cosa might be of allergic origin and therefore eliminated 
tvheat from tlie diet. I did not see this patient again for 
many year.s until lie came in with a common cold Just 
two years ago, reporting that he had had no g.astroin- 
testlnal difficulties since, and had been able to add wheat 
to his diet again. 

- In 1935, a young lad came into my office with a large 
erosive ulceration at the corner of the mouth. Scratch 
tests with food extracts were made, 'rhere was a violently 
positive reaction to cow's milk and goat’s milk. The 
elimination of milk from his diet resulted in rapid im- 
provement and this strengthened my impression that the 
mechani.sm of the mucosal ulcerations seen in the stomach 
of the previous patient was allergic. 

Since that time, no patient Avith gastrointestinal 
complaints has been treated in my office without con- 
sideration of the possibility of food allergy (1). 

As another example I should like to describe a 
patient Avhich I have had under treatment since 
July, 1948; 

This patient Is a 27 year old white m.ale who complained 
of recurrent abdominal discomfort, distention, nausea 


and vomiting since the age of nine years. An X-ray 
examination sevei-al month.s previously had apparently 
revealed a gastric ulcer and the patient was hospitalized 
and treated with a milk diet and ant-acids with result- 
ant relief for a few days. However, when he returned 
to work, his symptoms recurred and were associated 
with repeated episodes of mild hematemesis. I tested the 
patient for food allergy by the scratch test and found a 
two plus positive reaction to cow and goat milk, cotton- 
seed oil, and corn. There was a one plus positive re- 
action to chicken, rice, barley, spinach, peas, cantaloupe, 
lettuce, oliv'es, eggs, tea, most fruits, wheat, and rye. 
The patient was placed on a diet which eliminated most 
of these foods. In addition, he was treated with seda- 
tives, anti-spasmodics, Hapamine, and supplementarj’ 
vitamins. His complaints subsided entirely within a few 
day.s, and his diet was gradually increased. 

Starvation regimes, rice diets, and other rigor- 
ous routines ma}' be successful in relieving some pa- 
tients with gastrointestinal difficulties because they 
exclude possible allergenic foods. I have also bad 
several patients whose gastrointestinal X-ray exam- 
ination showed some abnormalit}' (e. g. a peptic ulcer) 
and who exhibited positive reactions to scratch tests 
with food extracts. The use of Rowe’s elimination 
diets in such patients often has brought quick re- 
lief even though the diet may ha\’e contained foods 
wliich ordinarily we would not use in the treatment 
of an active ulcer. 

It must be remembered that skin reactions to food 
extracts are less reliable than those to extracts of 
inhalant allergens, and it is possible for a patient to 
tolerate without difficulty foods to which he may 
react positively on skin testing. Many patients have 
asymptomatic allergy, and I believe that such patients 
may remain asymptomatic unless there is an additive 
effect of several ingested allergens (or possibly com- 
bined with inhaled allergens) sufficient to excede the 
critical threshold of symptoms. Emotional upsets, fa- 
tigue, and menstruation may lower this critical thres- 
hold. 

The physician must devote enough time to the pa- 
tient to convince him of the importance of adhering 
rigidly to a diet which may eliminate some desired 
foods. (Wheat especially seems to be difficult for the 
average patient to relinquish). Often Avhen the pa- 
tient is on vacation, rested and contented, he may 
feel that the physician was too strict and therefore 
indulges in the forbidden foods.. Usually, on this 
patient’s return to work, however, his symptoms recur. 

Patients are advised to eliminate allergenic foods 
for at least three months in the case of wheat and 
cottonseed allergies, and about tAVo months for milk 
and the other allergenic foods. 

Spastic constipation is a common concomitant of 
food allergy and proper attention must be paid to the 
establishment of normal bowel habits. Laxatives 
should be avoided for obvious reasons. I have found 
rectal suppositories to be helpful during the first 
few days after the patient has been placed on his 
special diet. 

Any portion of the gastrointestinal tract could con- 
ceivably be disturbed by food allergy, and a wide 
A-ariety of symptoms may result, suggesting intrinsic 
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CLINICAL MEDICINE 

Mouth and Esophagus 

Cook, T. J. : Soft tissue lesions of the mouth. 
(Bull, U. S. Army Med. Dept., Dec. 1948, 

Vol. VllI, No. 12, 944-949). 

The. dentist is likely to discover oral lesions highly 
diagnostic of general systemic diseases and among 
these the chancre, mucous patch and gummata of 
lues are important. Carcinoma, leukoplakia, lichen 
planus, the glossitis of pernicious anemia, necrotic 
stomatitis associated with agranulocytosis, gingival 
hypertrophy' in leukemia, or in persons taking sodium 
diphcnylhydantoine, and the gingival necrosis some- 
times seen in uncontrolled diabetes mellitus, are among 
the lesions which the dentist may be the first person 
to examine. 

Stomach 

Reid, D. R. K. : Perforation of gastric carci- 
noma. (New Zealand Med. j., June 1948, 

Vol. 47, No. 259, 259-261). 

The author describes a case of perforation of a 
pre-pyloric gastric cancer, correctly diagnosed clin- 
ically before operation, on whom suture and drainage 
was followed, six weeks later, by partial gastrectomy, 
life being prolonged about four months and the patient 
dying at home, presumably of secondary carcinoma. 
The perforation of a gastric cancer probably is not 
very rare, although comparatively' few have been re- 
ported in the literature (250 up to 1946). There 
may be “acute” or “chronic” perforation. Prognosis 
for cure is hopeless as judged by' statistics. The treat- 
ment of choice is immediate gastrectomy' provided all 
facilities e.xist and the patient is sufficiently fit. 

Riekeles, G. ; Gastric syphilis. ( Nordisk 
Med., Aug. 13, 1948, Vol. 39, No. 33, 1503- 
1505). 

A patient of 35 is described in whom indigestion 
led to a roentgen diagnosis of gastric malignancy but, 
on operation, an infiltrating inflammatory lesion was 
found with involvement of the lymph nodes. Post- 
operatively' the W'^assermann reaction was found to be 
strongly positive. Rapid improvement occurs in such 
cases on anti-luetic treatment. .Sometimes surgery 
is needed for organic fibrotic obstructions which may 
develop. It should, of course, be remembered that 
ulcer and cancer of the stomach are much more com- 
mon in sy'philitics than is gastric lues. 


Fkhs'Hansen, B. : Gastric secretion during 
fevers. (Nordisk Med., Nov. 12, 1948, Vol. 

40, No. 46, 2094-2096). 

There is a prevailing belief that the dyspepsia as- 
sociated with acute infections is due to lowered gas- 
tric acidity but the author, by' investigating 12 pa- 
tients and using the histamine test, found that gastric 
secretion was virtually normal. No gastroscopies were 
done, so that there is no report with respect to the 
presence or absence of gastritis. 

PiKKEV, E. L. AND Roberts, S. M. : Di- 
agnosis of prijiiary Hodgkin’s Disease of 
the stomach. (Radiology, Jan. 1949, Vol. 

52, No. 1, 75-77). 

Primary Hodgkin’s disease ofi the stomach is 
rarely diagnosed. The literature records 22 cases and 
the authors present the 23rd case. The X-ray diag- 
nosis in this case was infiltrating scirrhous carcinoma. 
Operation revealed Hodgkin’s disease of the stomadi 
with e.xtension into the esophagus and perigastric 
lymph nodes. Operative cure of the condition is 
relatively high as compared with cancer and radio- 
logists should keep this fact in mind whenever they 
diagnose infiltrating scirrhous carcinoma. 

Hendekso.x, T., Henderson, R. A. and 
Spencer, B. A.; (.congenital hypertrophic py- 
loric sicuusis in mother and daughter. {Ar- 
chives of Pediatrics, December 1948, Vol. 65, 

No. 12, 654-656). 

While congenital hypertrophic pyloric stenosis is 
relatively rare in females, eighty per cent occurring 
in males, the authors have found and studied the 
first recorded instance of the disease in mother and 
daughter, both of whom were cured by surgery. There 
are strong arguments for the existence of a genetic 
factor. 

Bowel 

Ogilvie, H. : Large-intestine colic due to 
sympathetic deprivation. (Brit. Med. J., Oct. 

9, 1948, 671-673). 

Two cases are described in which increasing con- 
stipation, amounting to clinical obstruction, associated 
with painful spasms of the colon in the left lower 
quadrant, was present without the slightest radio- 
graphic evidence of obstruction or any' other lesion 
in the colon. In each case operation eventually was 
performed and while no colonic lesion was found, 
there was malignant infiltration of the left crus of 
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'I'lir. Amkiucan |ni!|'r.-Ai, oi IJi<,c iivk iii.'i vM . 


tlio (liapliracm in one rase, ainl in tin- ..tlicr, inasM-; 
of inalifjnant tissno of nnerrtain origin wt-rt* fii* 
coinufi'ed in ilic ^nlxlia|)llra^;n>atic ri'j;i'»n invnlviiur 
all ilu- npiMT aoriir j-laml'., llu- celiai- axi-.. ami rvt-n 
tlie falciform lisjantcnl. IVoIinlily (In- -tilxlirsplirainii- 
alic f^rowtli liad inlcrrn|.t(d the sympathetic .■‘.nppty 
to the lar^tc intestine, mi that the para'-'cmpaihctic in* 
ncrvatimi was allowed to act nnopjxeed and thn*- 
canseil the colotiic ,s|vism, ‘I'he author reyard* thi-: a' 
a new clinical syndrome. 

CoI,t•.^!.\^•, I. .M,; phri-in 

at thr <!i;or, •■-/,.>/ /ice. (Tex-as .'^tate J. .\S.. 

( >cto!)er I'd IS, Vol. d-I. No. 6, 

.■\niono I. (XX) children nndir one year of aite an 
incidence of rectal isathtdoyica! conditions na-. fotind 
in f)..i per cent. I'ihrons k'lml^ at the ano-recs:i! jnttc- 
tion Were the imot frcipient lindiny. Tlie I'diroiis hand 
is enred hy ixiretid digital ddatation. It*, enre ftc' 
(jnently assists in the control of ;o s'K-i:tt*'i “coli:;" 
and constipation. 

Hri:Ki;i', t|,; /.cinmvamn/j of ,'/.•)• /Vyn* 
r,-p!>rl of a c.jrc (S.rjerfn'c./ Xfitl: x\>k 
h‘ril:!ii;;ihau.h-it\f difi'a.u-. fifarfwr Hosp, 

Ilttll., Sept.-Oct. !1)(S, \'o!. ti. No 5 12'>* 

135). 

A case is reporteil of a woman of t'2 who prc'cntcd 
reenrrin,!,' e.xaccrhatiojis of epigastric p-t!!i, tarry stools, 
anemia, with weiyht loss .and dehilitv, htn in whom 
rc[>cated X-ray stndic.s failed to reveal the presej-ce 
of nitiltijile leiomyomata of the jcjnimm. fost-mor- 
tcni cNamination showed these snhsrrons tmnors to 
he heniitn. She al<o presented nnirofdironns of the 
skin. Obstructive symptoms residtci! front the ine-cttce 
of the leiomyomata and sneh tnnxirs, thomth rare, 
.slinnld he kept in mind as' |x>^sililc can<es of intestinal 
hleediny. 

N’.v.nso.s, h'. ; Multif-lr primary cofonir tua- 
fif/iiatirv. (PiaK-. Rov. Sck-. Med., Oct. 

Vol. di. No. 10, 650-ri.v). 

,A woman of 50. who 15 year.s previously ha<I had 
a partial colonic resection for colonic cancer, presented 
malaise and a rectal hemorrhaye of hriyht red hhKiil. 
Harinm enema revealeil :i deCmite lillini; defect in 
the pelvic O)lon. .At operation, two unite distinct 
cancer.s, three inche.s a[)art. were found in the .siR- 
moid and successfully dealt with .siiryictdly. It i.s of 
interest that, in this woimm, who in 15 year.s had 
develo]K!(l three jtrimary colonic ctincers, no evidence 
of poly]>osis existed. 

Roin.v.so.v, G. L. : Ilodiikiii’s (lisaasr con- 
fined to the jejunum. fRrit. Med. f., Nov. 

6, 1948, 822-823). 

A man, aged 51, was admitted to hospital complain- 
ing of post-prandial epigastric burning. X-ray ck- 
amination revealed a fdling defect in the colon which, 
at operation, was found to l)e due to adhesions hetween 
the jejunum and colon. The wall of the excised piece of 
jejunum, the adjacent mesentery and some neighbor- 
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iuij^lwnph (exlr-. sh'iwrd cIi.it.'irtf-riAiif; hiof.hc-y f,( 
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oprrativc d'-y of jx-ritonitis, rtnlv aho;!! 20 o'-*' rf 
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iny fr.xft thi- rcctitiit .atrd 'iip:;'';.! stiyycsp tiheratiu 
colitis. 'I'hr ch.s.r.ictrr tti th.c s ar/c,:' ttlv'crsi: 'tt- pa.*- 
vi'lcs .another (»>;:!' of ilitTcrctitis'.i'ia. Titc ilcj-y'Cttrr.- 
tion of attirhic nlcrr-tiotts i>i the ccctim f*'!'; it i»irc!y 
posihlr. I'r.VXi' J. JA'.'T 

( )wi N, K. .\. : liituuuseeptii'n tn ttia.’O 

due to carcir.i'-m.! of the cc-'en. ( Rrit. Mr;!. 

J.. < (ct. .10, 784). 

The attthor givt- dctaiiid rrp>rts (ci two c-atr.- 
of tli.at c\cc"i\rly rare entity ■ - otlonic ir.tti'-'CSsr;'- 
tifin fine to cancer. < t.'ilv .ht other case.' can I>r fo’.tr. j 
in the literature. 

Mf.oamvi. J. M. .\Nt> .XloKi.ocK. C. t'-y 
Mcfenterie x a.u u’e.r occlusion. ( I’riv. 5tait 
.Meet., M.ayo Clin,. Nov. 10. l‘R8. Vol. 

.No, 23, 521-527). 

.\ case is flfscrihcd in wliich ojK-nition ntidcrtas'-xi 
for tdMioniitial pain I'lf nnrertaiti ctioloyw, rcvciltst 
a 12 inch portimt of the sm.all Nawe! altcclcd by oc- 
chisii.tn of an ileac branch of the .superior incsciitimc 
artery, .''ince this pinion of kawcl was bright ptn 
and ajtjteared vialde, it was not removed .and tu 
patient maile .a good recovery. He h.ad preWouiO 
had two attacks of coronary thromhosis. T he ant tor-' 
emph.asize that the symptosns of mesenteric aai-scu if 
occlnsion .are those of acute intestinal ohstnictio.i. 
stran.gnlation of the intestine, rni'tnrc of a \i.'Ctt.. 
or peritonitis. 

Gk.w, H. K. .\nd LoroKitN", K. A.; Lyntpi^o- 
sarcnnia of the small intestine. (Proc. Stan 
Meet. .Mavo Clin., Nov. 10, 1948, Vol. 2a. 

No. 23. 5.k8-.a42). 


A. J. D. D. 
June, 1949 
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A case is described in which a h'mphosarcoma in- 
volring the entire circumference of the bowel was 
found in the mid-portion of the ileum and removed. 
Roentgen-ra}' therapy was applied to the abdomen 
post-operatively. The authors point out that lympho- 
sarcomata are extremely sensitive to X-rays. The 
chief sj'mptoms were intermittent vomiting and 
cramping pains in the abdomen. X-ray studies be- 
fore operation gave no evidence of the lesion. 

Esteem, T. D. : Regional enteritis. (Journal 
Lancet, Nov. 1948, Vol. 68 , No. 11, 417- 
422). 

The author reviews the important literature on 
regional ileitis and indicates that medical treatment 
alone is indicated in only a few selected cases. In 
recent 3 ’ears there is a trend to abandon resection 
of the diseased bowel in favor of the short-circuiting 
ileo-colostomy with exclusion. 

Zeissler, J. and Rassfeld-Sternberg, L. ; 
Enteritis necroticans due to clostridium ivel~ 
chii type F., (Brit. Med. J., Feb. 12, 1949, 
267-269). 

This is an extremely important paper, because it 
not only fixes enteritis necroticans as a clinical en- 
tity, but also proves that the associated microorgan- 
ism is a hitherto unrecognized strain of B. welchii, 
riz., Clostridium welchii Type F. Qinically the 
disease consists of a somewhat fulminating inflam- 
mation of the small and large bowel producing dif- 
fuse sloughing. The most severe lesions are tube- 
like areas of necrosed mucosa a foot or more in 
length. The disease presumably is rapidly fatal and 
characterized by very severe abdominal pain, vomit- 
ing, and profuse diarrhea with marked dehydration, 
leading in a few days to circulatory collapse 4 vith 
cj'anosis. The organism invariably isolated, differs 
from B. welchii types A, B, C, D, and E, in that it 
forms different types of colonies on blood agar, and 
morphologically shows a much more elongated form 
and even chains of spindles. The spores of this strain 
resist boiling, often for four hours, whereas the 
spores of other types are killed by 15 minutes boil- 
ing. This renders its isolation comparatively easy. 
The main toxin produced is beta toxin, consequently 
treatment with Cl. welchii type A serum would be 
of no value as this serum contains no beta toxin. 
Sulphadiazine docs not affect the growth of Type 
F at all. In vitro tests showed it was inhibited by 10 
units, but not by one unit of penicillin per ml. It 
is sensitive to sulphanilylthiourea and extremely sen- 
sitive to sulphamylon. 

Wyatt, George M. : Barium sulfate in sa~ 
line suspension. — Examination of the colon 
in the presence of partial obstruction. (Ra- 
diology 51, 3, 326. September, 1948). 

There is a small group of patients with symp- 
toms of unexplained rectal bleeding or abdominal 
tumor who present an unusually difficult diagnostic 
problem to the roentgenologist. These patients fall 


into two categories: 

1. The patient who cannot retain an enema be- 
cause of a relaxed or damaged anal sphincter or 
perineum. 

2 . Patients who do not have clinical obstruction or 
dilatation of the intestine but who present complete 
obstruction to the retrograde passage of a barium 
enema. It is with this group of patients that this 
paper is primarily concerned. Many of these patients 
have diverticulitis, and a small percentage also have 
a rectal bleeding due to diverticulitis. 

Oral administration of barium in the presence of 
obstruction of the lower bowel is considered dangerous 
because of the probability of dehydration and impac- 
tion. Even normal patients often have difficulty in 
expelling the barium. One logical method of prevent- 
ing dehydration of the barium is to administer it 
with a saline cathartic which, by its nature, main- 
tains and increases liquefaction of the contents of 
the colon. The authors method is to have the pa- 
tient hospitalized. Four ounces of barium is mixed 
with eight oz. of magnesium citratis. This mixture 
is given orally early in the morning and the patient 
is allowed water ad lib. Another eight oz. of mag- 
nesium citrate, without additional barium is given 
about an hour and a half later, and fluoroscopy is 
then done at intervals starting about two hours follow- 
ing the administration of the barium. The speed of 
the passage of the barium-saline mixture varies 
markedly with the degree of obstruction and the 
age and physical activity of the patient. Excretion 
is usually almost complete at the end of eighteen 
hours or earlier. Such patients must obviously be 
kept under roentgenological observation until the 
barium is e.xcreted and should be kept in the hos- 
pital for facilitation of such observ'ation. 

Excellent roentgenograms demonstrating cases of 
neoplasms and diverticulitis illustrate the author’s 
method. Franz J. Lust, M.D. 

Colon 

Pendergr<\ss, Robert C. : Extrinsic deform- 
ities of the colon. (Radiology 51, 3, 320. 

Sept. 1948). 

Extrinsic deformities of the colon may be roughly 
grouped as follows: 

1. Deformities from enlarged viscera, including 
tumors of these riscera. 

2. Deformities from inflammatory processes, ad- 
hesions and endometriosis. 

3. Deformities from retroperitoneal tumors, me- 
senteric tumors, and omental tumors. 

4. Deformities from tumors of the colonic w’all 
not invading the mucosa. 

5. Deformity from intra-abdominal and inguinal 
hernia. Instructive roentgenograms accompany this 
article. There are cases of : depression of the hepatic 
flexure by carcinoma of the kidney, aspect of the 
colon before and after drainage of a perirenal ab- 
scess, appendiceal abscess, leiomyosarcoma of the 
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cdlimic wall, ilfd-rcca! tilin', inti-rital luriiia •.imiilat- 
iiii; (lis))lai'tiiitiii l>y iii!ra-ali<!nmiiial ma 

i''i;,\Nz f. I.rsr, M.!). 

I’ancudas 

Knsr. r. 1'. : .S/'oii/id.'i'oai ruf-hirt' <./ ii [itn- 

iri-iilir ( Mt-d. J, AiisUalia. Sep;. 

•). 19 IS. 25S-25'»), 

A rasi- i.s rtiHirinl oi a inan. .U yrat'. kM, wIio 
had aluavs hrcn will hut, titrcr dav'. iK-tnri- adnii'''-i'>;i 
tc hospital, lioli'd tipjifr alnluiniiial .•■widliii;; of a 
df;;rci' which iiinrifrcd «iih the lit of his 
'I'hi' swi'lliiiy wav acioiiipaiiicd In n comtaiu achio:; 
jciiii. 1* lavii'd for two d.u', whi-M th-- divti’stioa 
suddenly disapinaared, followed Iw epiy.-sstric paiti of 
ever-iiicreaviit;r inieiisitv. and hoarddi'.e iim-eidar 
rigidity. On altdointtial iNploration a <|iiar; and a 
half of I'orieedihe llnid wav found, hut there was 
no fat necro'is, A pancreatic pv.eiid',>>.y'.t. of };ra}>e- 
fruit siae. had ruptured ihrottidt the (treater innetitniii 
just helow the greater lairvatnre of tlic etomneh, 
and this wav dtained hy a niMx-r inl'e'. lie made a 
jtiKwI recovery. The drainage lastri! 10 daw 'I'he 
pseiidivy.vt may have resulted frotti previ'Hiv pm- 
creatilis. 

Ur.wi.r.TT, II. M.; (.'(tri iiii'ita! <>/ tiu- ifio>. 
ticittiw. (.Med. i. .Australia, < )ct. .'O, PMS. 

\'oI. .5.S. .\o, is' .S17-51S), 

'I'he tnithor made a tltayiioviv of carcinoma of the 
diKKlemim in a wotn.in of hy mr.iiiv of an X-r.iy 
deformity of the dii'Klennm involtiti',; .a pirtion of 
the u'rctitiT cnrvatnre of the vt.iniach. 'I’hiv wav eoti- 
sidered. vrithont dotiht, to !«• .an eaample of that rarity 
■ — primary cancer of the dnosleiinm, Iteeaiive of the 
delay in o[)enitio!i. it laid h.ad time to e.s.teiul into tlw 
stomach. The author himself eonievse^ never to have 
seen it hefore in records of intT 'lO.CVV) oparpic meal 
e.xaminatioiis. L'.vtially cancer of thi- dimdennm i' a 
direct e-sttension from a enreinotna of the head of 
the pancreas. 

nr. f..\N(;r. C. .\nii la.v.ssr..';, T. A. hh: /.nr<;.' 
solitary ['aocrcatir cyst and otlirr dtX'clof- 
mental errors in a (premature infant. ( .Am. 

J. His. Child., .April I9IS. \'ol. 7.^, Xo. 41. 

The case of a child with a lartje solitary cyst of 
the pancreas aiul seierai other developmental errors 
is reported. The child died of pneumonia when one 
week old. When a child presents symptoms of voni- 
itincf, constipation and pain and if a mohile tumor 
is felt in the nhdonien, we must consider cyst of 
the pancreas, ovary or mesentery, or hydronephrosis. 
A fluoroscopic study after an opaque meal may he 
very useful in delerminint,' the size of the tumor. 
0()eration frctpienlly is life .savint;. 

T^wei-l S. Goik: Pibrocystie disease of 
the pancreas. (Kndioioj,'v S\, I, dO. July, 
1948). 

Fibrocystic pancreatic di.seasc is a con^;enital. fa- 
milial, hitjhly fatal disease of infants, regularly ac- 


eomj.;mi<'d hy pulio'-miry eleiuy,-. whliii aj.; ,U. 
mom.trahle in jh,. r"-n!(;( no;;r.jfi!, Th- lii-:'.-- hi 
heeome fe.-<r,;!!!.od av a rli.'iir.'d r-iii;., ,„.jv in I'.r. tiv- 
I>-I1 Vf.-i'v dt!>- ::litr-.t emio-ly to the work of I r*', •!;■,■ 
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mM>ii> units p-r ivi-rk and (’.'■•■fin hyd.''i’'i),*.jtc‘ in* 
•tind oi milk |u- >nir;i. 


IT'W/ j. l.iMr, M.l). 

K’t'rvi.s, K’o;!3:r J. ,*,?.{> .Mov.w;. J-Tstty. T. ; 

Ihf'i!!.- psrereaf.s calriieato'n. i R.-nliol oy 

.'1. 2, 21'*. .At!.;!!'-: 1'As‘i. 

Th<' ai'tloi.''' dc'crih:' the cavf nf a four year oil 
chdd V. i;!i ditTi:*',- jimcrr.-itic lalcitica.lioa. a[>;arcr.tly 
the e.’irltC't eavj- on rev'ord. Hc'i'ic'. live o’.i'.'.-r cnv.'s, 
tmder 2? wars df .are tcpctcd. all et te.cin 
had vevete ci-niphsijit' for two t" ncli! year.'. Tl'.c 
child had I'.rver h.ad a!v!.n;)!!!.il pii’iv Two pi:;f:;t‘ 
t;;'.vc :i hivtory oi eNce.wive a!c"!’.'>' cosistst'.tpti";'.. 'o'.:r 
co'ev had dials '.(■• m'.-limiv Scrnni .•■any la o,- wa- lii- 
cre.’.'r.l in one c.i'- . T!’e Ti>cnt;;ino' lyie ti:; li:;'.; ot cal- 
cium v.'itlitn the jiaiirrcntic parcnchynia •' of cw.'t'icr- 
aide sionilicaiice. .''line it t>'.'C''n!ev di’^V'itcd in are.as <>t 
tat necroviv, lihro'iv, or de-^eneratiM' ti'Viic. it in- 
dicatev the 'ite of ;i patholooic jirivc.vs. Two ca.-C' 
had pancreatic tichylia. nnc to the pains, on’,' ca.-c 
I'ordercd on drn;^ addiction, another h.ad .such intraii- 
ahle pair.v, that hil.atcral (.’anulioncctoniy had to I'll 
]>erformfii. I'H\NZ J. l.i’-ST. M.I^- 

I’l.cia: 

I-j’i.E.v. : f'/ri'r and ulcer treatment. 

( Xordisk Med.. Inlv 16. l‘M8. Vot. 39. Xo. 

29. I.V14-13-18). ■ 

The author finds functional disonler of the liver 
to he a jiart of the (K-ptic nicer syndrome, important 
enonph ns to serve in Iu'l|i!no make a diapio.sis of 
tilcer. He helieves the hepatic dysfimction precedes 
the development of the nicer. He feels that emotiona 
ilistnrhanees are ainon;,r the tripper mechani.'-nis i” 
the etiology and therefore emotional rest is m'; 
portant in treatment. He also recommends the me ot 
erpotamine and dihydroerpotamine in ireaimcnt ot 
nicer. 


A. J. IJ. n. 
June. 1949 


Geker=\l. Abstracts 


235 


Meulekgracht, E. : Analysis of fatal cases 
of bleeding peptic ulcer treated it’itli free and 
frequent feedings. (Nordisk Med., Aug. 13, 
1948, Vol. 39, No. 33, 1490-1495). 

The author has used free-feeding in bleeding peptic 
ulcer for 15 j'ears, routinely, on 1031 cases of whom 
26 terminated fatally while in the hospital. All but 
one of those who died were over 40 years of age. 
In all fatal cases vomiting of blood occurred. If 
cases are excluded in which death was due to causes 
other than hemorrhage and also those who died 24 
hours after admission, the mortality was only 1.5 
per cent. The author advises more liberal use of 
blood transfusions in cases that threaten to terminate 
fatally. In only a very small group should operation 
be undertaken to control bleeding. 

CoLP, Ralph ; Surgical treatment of gastric, 
duodenal and gastrojejunal tdeer, including 
the present status of vagotomy. (Bull. Xew 
York Acad. iled. Second series, Vol. 24, 

12, 755, December, 1948). 

Vagotomy as a sole procedure has been abandoned 
in the treatment of unobstructed duodenal ulcer as 
a result of Colp’s experiences in a series of twenty- 
one, cases, because seven of them required further 
surger}', two for recurrent duodenal ulcer, and five 
for gastric dilatation and atony. The completeness of 
the division of the vagi as evidenced by the insulin 
test bears no relationship to the clinical results. The 
addition of gastroenterostomy to vagotomy seems to 
■have eliminated the undesirable effects of gastric 
atony in 26 cases of duodenal ulcer in which it was 
performed. Whether the incidence of gastrojejunal 
ulceration will be lessened by the combination of %"a- 
gotomy and gastroenterostomy, as compared to gas- 
troenterostomy alone, only long range follow-up 
studies will determine. Gastroenterostomy combined 
with bilateral infradiaphragmatic ^Tlgotomy is the pre- 
ferred procedure in cases of duodenal ulcer unsuitable 
for subtotal gastrectomy. 

For Colp the subtotal gastrectomy still remains the 
operation of choice in duodenal ulcer. It has been 
combined with infradiaphragmatic vagotomy in a 
series of patients whose preoperative acidity was high, 
and who had a tendenc}' to bleed. There has been no 
increase in the operative mortality and a slight in- 
crease in the postoperative morbidity attributable to 
the added vagotomy. Whether the incidence of re- 
current gastrojejunal ulceration will be diminished re- 
mains a subject for further study. 

The immediate results of vagotomy in the treat- 
ment of gastrojejunal ulceration following gastro- 
enterostonty and subtotal gastrectomy' have been ex- 
cellent. Subsequent follow-up has revealed recurrent 
ulceration in some cases. In patients considered to be 
good operative risks, a subtotal gastrectomy with in- 
fradiaphragmatic vagotomy is preferable to \agotomy 
alone for gastrojejunal ulceration following gastro- 
enterostomy. In gastrojejunal ulceration following 


subtotal gastrectomy, wherever possible resection of 
the ulcer and further gastric resection combined with 
infradiaphragmatic vagotomy would seem preferable 
to the severance of the vagus ner\-es alone. 

Vagotomy is not indicated in the treatment of gas- 
tric ulcer. Fraxz J. Lust, M.D. 

Bowel 

Dundox, Carroll C. : Primary tumors of 
the small intestines. (Am. ]. Roentgen, and 
Rad. Th. 59, 4, 492. April, 1948). 

Sixty-two cases of tumors of the small intestine 
were collected from the records of the University 
Hospital of Cleveland in a period of 13 years. There 
were 44 benign tumors of which only two caused 
symptoms. These were cases of intussu.sception pro- 
duced by pedunculated tumors — 18 malignant tumors 
were recorded and 12 of these cases were carcinomas. 
Five of the carcinomas were in the jejunum, four 
were in the ileum, and three were in the duodeimm. 
There were two lymphosarcomas, both in the je- 
junum. The other malignant tumors were one lei- 
omyosarcoma of the jejunum, one fibrosarcoma, and 
two malignant carcinoids of the ileum. The 
chief symptoms of the malignant tumors were 
abdominal pain, vomiting, diarrhea and weakness. 
Seven of the twelve cases of carcinoma had abdominal 
pain for an average of seven months. The tumor was 
palpable in nine of 18 cases. Tiierc were no signs 
or symptoms in five cases. 

Roentgenogrnphic examination showed evidence of 
a lesion of the small intestine, upon review of the 
roentgenograms, in eight of 1 1 cases which were ex- 
amined. The diagnosis of primary tumor of the small 
intestine was made twice, and the possibility of that 
condition was mentioned in three additional instances. 
Eight ])aticnts who had barium studies showed the 
intestine to be dilated by the lesion in one case, ir- 
regular narrowing of the intestine in four cases, 
complete obstruction to the passage of barium in 
two cases, and marked hypermotility in one case. 
Ten out of twelve operated cases had metastasis or 
local extension of the tumors to adjacent abdominal 
organs. 

Carcinoma of the small intestine characteristically 
causes an irregular constriction of the bowel, two 
to six cm. in length, with a tortuous column of 
barium through the lesion. Lymphosarcomas can 
occasionally be identified because the lumen of the 
tumor is larger than the normal intestine. There is 
a group of malignant tumors, which defies diagnosis. 
These cases do not give a typical history, cause no 
obstruction or bleeding and no abdominal mass can 
be palpated. Fraxz J. Lust, M.D. 

SwExsoK, Paul C. axd Wigh, Russell: 

The role of the roentgenologist in the di- 
agnosis of polypoid disease of the colon. 

(Am. J. Roent. and Rad. Therapy. 59, 1. 

10. Januaiy, 1948). 

Roentgenograms and some pathologic reproduc- 
tions together uath case histories have been pre- 
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SL'ilU'd illii'tr.'itiii); four cl:i>.sc'. of |)ri!y|W)irl 
of tin- votnn, iiiiirndy ; tin: It Nioo. \h,t d 

but inultiplc- ty|x-, iriic iiui!ti[>!f jxdypo.is, ;iuij th*! 
jKilypiiid inaiiifi-'tntious iit idniativt- colitt--. 'I’lir*.r. 
s w(.rr i;rou]><d clinically ilscy jirr^cno-d tlicm* 
to tilt: riicn!yrn<'!'i;;ist. 'I'In- ■iiudc cuntra't 
Miidy, till', double contract sttidy i v.itb •tcfro-copy), 
and lilt: r«H-nt(;t U(ocoji:c;dly i;o!Uio!li d coinjui -.'ion 
^tudy liavc all Ih-cu licmou-Jratid, i’cdicb-' aisd <lin!p- 
liuLj of tile bnwcl uall at the .■!!<• of attnchui--!'.! of tbc 
|K‘diclc or of tbf it'clf have I.'-t-ji dr.'uoti'.tsalrd 

and d!^cu''^•d in rt fercuce both to tli.stf.'a'-tic atvd 
Miroical iiUjNirtaucc, Su‘,;i;i •^tH^!^‘' ba\i- b.-r.’i snaibr t<> 
aid in ib.c viltctiou of our or iU"r,- untbii-b. (»f jo'-tit- 
!;cu stu.dy, 

"I Ilf author;, vlio-.v very iutt rf'tiu.t ri“-;itt;i:!oo::s;u' 
of ca'-fs t>f tiou'-pccifi,' uh'tratnr colito. In rads 
ca'c >c\crc diarrlua and bloody -to-ih. v.trc ih<- ch.irf 
co!n]>lains^ aavi the proi'.o-.iyntoiilo.coj.-f rMunination 
n.vialfd chanrcv t hafactcri'tic of uKrra.tivr i.-.!tt:-,. 
'I'hc rocntr' iiortraui' clio-cn '.liov/ tfio..- dianrc'. •.vhach 
•'innilate innltijih' [x .!)[>• 'M>., 'Hurt- are two junanifii 
ftaturc'.. (hie In that of j-dandv <»f uur.i-a, cttlnr 
uoriual or nliiu.itoU', v.bitdi [.>rojnt into thr bo«td 
luiufti bfttveen uUrr'- and a!:h"'.!;:h tiny jur-mt r, 
polypoid aiijxaratK'c art.- merely pomiiojmlj p^, 'rin- 
!-i-cond ftalurc acttia! ixdyixinl tormation. rr-tilt- 
ini: frotii tbi: piliti;: up of tnucona! rhrtd;. Contribu- 
tory rtx'Utitcn fvidcnci', jcirticularly b* <if lim-tra- 
lions :md uarrouini: of the bowel liitne;!, s!;outi! {n-rnut 
the difTereiitialion from tbc faniilia! ty|x,- of titubiplc 

puIypl>?i^. l-i'AMt j. I.t't’T. M.D. 

I-tVl.n ANtl (.iAt.l.l!l..\n!'l,St 

(dii.w, H. K., DfSiiANi:, J. \v. am> Hkn- 

Ki'.AU, C. ; CI'-oh\'yst(>(histrostoi>\y fvr cttn- 

oritilal alri'shi of the coir.tf.oti hie duet. 

(Proc. Staff Mi-tt, -Mayo Ginic, C,\-t. Id. 
1948, Vol. 2.4, No. 21). 

Idle two caiitas reported rqirc.'cnt two of the very 
few caiits of couitcuital atroia of the ctinunoii Idle 
duo in wbicb .surijery bn.s lieen vt iK-netit. In 12 
other ca.'-e.'i, surttery jircKluced no bfUefit, In the two 
successful cases the prll-bladder was auastoiuosctl 
to the anterior wall of the jiyloric antrum. Pile ap- 
peared in the sloobs on the fifth jiost-operative «lay. 
Both patients are ajiparently projtrcssins satistaclor- 


ily. 

Pt.ti.i'ro;;, j‘. ; llemo'hronvitehis and 

f-rit!utry earesnovia of the li’. er. ( .Nord.-fh 
Med , Die. ,1, 1958, Vo', 40, No •'/» 

22 Gi. 

.•\ f.x'f ,,f he!u-«iitr‘-!n:'.t'e!-. iii a 4.' vt.-.r o'.A fr.'.-j 
dt-'fitb-d. It! of oin'-iih.-f.'ib!': hepatic cr.'.-irr'- 

tU'-nt tlitriu;' ;h.- j,-!-.t live of liit life, •.rhy/z 

liter tUfa'tinri tr-,t-, did n-it rtn'i’e-t ''-'.ere hver 
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I’rr'.i'iU". to !ii>- rt:t"rl of tlii' c.a-.r. 19 

’tatict-. latAr I-'-'u retf»r>9-l m th.'- l-.terc.ture of yali 
bladtlrr mil sfiint',!!'-:! and t.c'.H ‘to*:-. s. •y.-cttrri.ny in 
jviti-'r’.t' V. ith c- riipl-rtt- ^itu. inver.'ti’* ti— rertiat, .-rt 
the t Siiiir only tv.‘.< -.neli c'.'.-"-' h.r.r l-nra ‘-cl- 

p-eted tt> •itrpefy. hi th" c.iv- tirt'l'-r (l:-cai''i'n thr 
v.!npto;!: , .appirfiitly did. li-.t dufer in any [cr- 
ticul.nr v...;. fri-iii tlm-.c which itviially are (Ic‘ •e-l 
iiy th.e aiiat-xmr.-.liy n-'rfr.r.l lUslividtiril. 

Sfrni.vv 

P. W. H.; {f.rj.Vic riif;, 'cry u’-th sfeeid 
refereiue to h'l''' '■'h’’’’'- (Med, I. .\t!'tr3ib. 
hVI.. 7. P»!8. N'ol. No. <>. If’v-iri). 

Whei! uirdii-nl liicauiret f.ri! in jx-ptic u!«r, a 
p'lniai ":i'>tri;ett'!uy t'f atliniunt*' ilnnensinti? is di- 
•.irahle. lb irtN tb.’i: in younger p-'.tient.s with py- 
loric ob'tii:r:io;i, onstro-eiitcro^totny i- tlic trcntnicnt 
of chiiice. lie f;i\i'r< ojK-ratioii in c.n?e,< of very rtverr 
beniorrli.ace froiu ulcer tir in ca'ce where snnller 
liemorrhaycv have occurret! more than twice. In aartc 
IK-rforaiion he favor' early ojicratioii and suture. He 
d«-.s not Ix-Iicvc that ’■phy.'ioloyim!” pnstrectomy (,h- 
ftaiio!) of threc-tjn.mers to ii\c-sixth? of the .nrtene.' 
of the stomach) bn' provtai its value. He rcyard; 
v.artototnv as Itciiii: still under tri.nl. 
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The Phenomenon of Peptic Ulcer 


By 

H. NECHELES, M.D., PH.D., F.A.C.P. 
Chicago, III. 


CAUSE OF ULCER IS UNKNOwx. Clinical, path- 
ological and laboratory investigations on peptic 
nicer go back 150 years. The accumulation of obser- 
rations is tremendous. A number of theories on the 
etiology of peptic ulcer have been brought fonvard, 
but none of them has been definitely proven. It seems 
to the speaker that this is a good time and a good 
place for a critical review of some of the known and 
established facts and of the more probable theories. 

The question of peptic ulcer can be put this way: 
wh}' does an ulcer form in a predilected area of the 
stomach (lesser cun-ature, pre-pyloric) or of the 
upper duodenum? We know that acute ulcers heal 
rapidly, naturally or under experimental conditions. 
Thus the second question arises, what makes an ulcer 
chronic? 

The protagonists of the acid theory of peptic ulcer 
maintain, that more or less constant relative hyper- 
acidity and hypersecretion break down the resistance 
of gastric or duodenal mucosa and cause not only the 
ulcer but also its chronicity. This view brings us 
back to the oldest question connected with peptic 
ulcer, namely, why do stomach and intestine not di- 
gest themselves? c3bviously, if this would be as simple 
as peptic digestion, the entire stomach and small 
intestine should be digested. The trouble is, that 
too little attention is paid to the typical localization 
of most peptic ulcers. Obviously, a locus minoris re- 
sistentiae must exist before digestion can occur, in 
other words, a devitalized area must exist first. 

What makes a small area of stomach or duodenum, 
localized near the pylorus or in the duodenal bulb, 
devitalized or at least, wliat makes its resistance to 
digestion break down? The most plausible answer 
seems to be the occurrence of vascular changes in 
the stomach. 

Vasoconstriction undoubtedly occurs in the normal 
stomach. Blanching of the mucosa and serosa have 
been observed during periods of anger, fear and, 
to a lesser degree, during inactivity. However, the 
formation of erosions and bleeding and ulceration 
have been observ'ed only when the mucosa was en- 
gorged, and when acid secretion and motility were 
quite active (suppressed resentment, 1, p. 222). There 
is no proof however, that such ulcers ever become 
chronic. Wolf and Wolff have ascribed the formation 
of acute ulcers to lack of mucus protection of the 
gastric mucosa, and have inferred that depression of 
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mucus secretion is a cause of chronic peptic ulcer 
(1, p. 222). A localized depression of mucus secre- 
tion brings us back to localized damage to cells, prob- 
ably by anoxemia, the latter due most likely to stasis 
or to vasoconstriction. Concerning secretion of mucus 
by the whole stomach, no difference has been found 
between normal persons and ulcer patients, using an 
improved quantitative method (2). 

Can the formation and typical localization of ulcer 
be explained by focal vasoconstriction or spasm? The 
stomach is one of the most vascular organs of the 
body; most of its arteries can be ligated with im- 
punity (3). Yet, when embolism is produced in small 
arteries, ulcers form (4) ; likewise, in animals that 
receive histamine in beeswax injections, acute ulcers 
form when fat embolism is produced, a procedure 
which did not evoke ulcer in control dogs (5). End- 
arteries have been found in the pyloric antrum, on 
the lesser curvature, and in the duodenal bulb (6-8). 
If an end-artery is obstructed physically or function- 
ally, necrosis of the area supplied by it develops, 
because collateral blood supply is inadequate. Such 
mechanism can explain satisfactorily the higher in- 
cidence of peptic ulcer in diseases in which embolism 
is known to occur, such as following operations, in 
poly cjthemia vera, after burns, etc., possibly also 
in marantic, bedridden patients. However, these con- 
ditions can explain only a relatively small percentage 
of peptic ulcers, and these are acute or subacute. 
What then can create an anoxemic area in the stomach 
of an othenHse normal person? We believe that the 
vagus-acetylcholine mechanism may be responsible. 
Dale and Feldberg, (9) have found that following 
vagus stimulation a distinct increase of acetylcholine 
occurred in gastric venous blood of eserinerized an- 
imals. We hav'e tested the effects of such small con- 
centrations of acetylcholine as found by Dale and 
Feldberg on the rate of perfusion, on the bloodflow 
and on the blood vessels of the stomach of the rat, 
the dog, and the human (9, 10). The isolated rat’s 
stomach was perfused with oxygenated saline or 
Ringer’s solution. Acetylcholine produced a reduc- 
tion of flow up to 44^. The dog’s stomach was pre- 
pared in situ, so that the rate of venous return into 
the splenic vein could be measured, or it tos trans- 
planted into the neck of the dog, where arterial and 
venous flow were measured. Acetylcholine produced 
a reduction of venous flow between 31 and 96%. 
Blood vessels from human stomachs were secured in 
the operating rooms and were perfused immediately 
in the laboratory. Acetylcholine produced a marked 
reduction in the flow of the perfusion. As control, 
the rate of perfusion was measured in the leg of 
the rat and in the rabbit’s ear, and the rate of blood- 
flow was determined in the leg of the dog; injection 
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of .'tcctylclioline \v;t,s followed nlwrty.*; liv increased 
venous retnni. 

Prom these results we concfn<fe(/, (fiat acefyfcfiolinc 
acts on tile lilooil vessels of tlie stoinaeli flifTeretitly 
tlian on llie IiIikkI vessels of llie le;^; and ear' eotitrr.et- 
inp tlie former and elilatiin; the latter. In fnrtlicr 
work it was found that }f'‘‘’'r'C jniee contains aa:- 
tylcholine and that followini,» •itimnlation, jvirticnlarly 
with histamine, the acetylcholine concentration in- 
creases (11). 

Tlie arc tlie main secretory and motor nerves 
to the stomach, Acetylcholine and other choline esters, 
as well as prosti^nnine, incrc.asc ftastric secretion and 
motility (12). It is assnmed, tliat vattns cfTccts on 
the stomach arc mciliatcd hy acetylcholine. It is clear 
that in a hi^dily vascnlar orftan like the stomach re- 
ductions in hloo<i flow can jirodtice IfKalizeti liyjio- or 
ano.vemia only in reijions of end-arteries, where col- 
lateral hhxxl supply is inadequate. Sncli areas are 
those of the prejiyloric lesser curvature and of tlie 
npjicr finodennm, arc.as in which most of the typical 
peptic ulcers occur. Now. it is csfahlished fairly well, 
that in ulcer patients, at least in the jcnieiit with duo- 
denal ulcer, there is not only incrca'ed hnt ap[Vircntly 
constant vastus aaiuty, as manifested hy hyi>ermo- 
tility (wc found this to persist even after subtotal 
resection for dnty.lcnal nicer, li^), and hy hyperse- 
cretion, the latter persisting durinj,' the tiit;ht. 'I'liu'', 
to come hack to the areas with end-arteries, it is 
conceivable, that coniinuons va"its activity prinliiccs 
constant lihcnition of acetylcholine, the latter pro- 
<hicin;4 contimions vasocostriction, followed hy hy- 
j>o-or-anoxia of the tissues in these arcus. It luis 
lieen demonstrated that diiriti" anoxia the gastric 
mucosa needs glucose, and tleit without O- or without 
glucose, the mncr>sa di.^inlegrale.s rapidly (H). From 
the above we can deduct that pennanent vagus ac- 
tirity m.ay lead to an acute ulcer. Such ulcer, under 
the Cf'iitimioii:- effects of vagus activity, m.ay hec(«mc 
chronic (10). 

From the above statements it ajipivirs that IICI 
and pepsin are not jirercapiisitcs for the development 
of pcjitic ulcer. I realize tluit such an opinion opjxiscs 
many outstanding workers in this field, hut I feel 
that it merits consideration. 

The following oh.scrvations are considered to argue 
against the acid tlicorj’ of peptic nicer (no acid, jio 
nicer) : Ulcers arc found in the esophagus, lower 
duodenum, jejunum, ileum, and colon, u-itlimit rela- 
tion to a degree of acidity which would permit di- 
gestion. Reports arc avail.ablc on duodenal ulcers in 
diabetics with low acidity or with histamine refractory’ 
anacidity (15). High acidity is fainid frequently in 
persons without nicer, low acidity in patients with 
ulcer. We have observed quite a few times that heal- 
ing of ulcer wns accompanied by increased acidity. 
We have seen duodenal nicer preceded by low gastric 
acidity’, as shown by oiir findings in normal relatives 
of ulcer patients, many of whom came into our care 
later as patients with peptic ulcer (16). Peptic ulcer 
has been observed to heal even when treated with 


hiMamine iiijeciir.ns or with .'idiiiini-tration of 
hy mmitl, f 17). Onil,- few c.-, of c.rcelk-Tst 
nires .ire on record in uniients with vsgotomv k 
the prc'ciicc of unchanged high ncir! .<ccrtiion /cW! 
jilctc or incomplete vagus srctioti, Ik), 

Most peptic ulcers are iri the fItKrieajin,. The pH 
in the dixvlemmi is alemt 6.5; at limes it ic lorJe.. 
hnt only for miimlc-, evt u in ulcer patients. .-’,t Jj 
.1.5 there is little peptic activity, at pH 5 none. The 
m-ntralizin'g nKclia!ii-.nt ; of j,Jincr«!iic and hik 5 /- 
rretioii'i have 1 kt;i found to be riomial in du'X.’taa! 
nicer paiiesits. 

Why theti the dicimn "no .acid, no nicer?" B'tniat 
j«;p;ic tilrer occur*; in trie .stom.arli and I/.-caese tr.r 
•'toncidi Mcreies acid, the two idea? have been pr. 
totp-ther by force of illctgic. 'Hie idea wotild I>e more 
reasoti.ablc, it of jwfitic nicer.*- would cecair ia 

tile stomadi rather than in the duo'.lcntim. Fiitv 
years ago ukk* jxijuir ulcers were in tiic stomac;:. 
.'\t that time the acid-[>'.T>';iti ilicory v.a? on a iKtter 
liasis tlian nowad.ay.s. Nornta! gastric aridity appir- 
enlly does rn't aiTcct a rio.-nni .stonneh. .-\l] c.rprri- 
fiicnts in which corrosions in the .stotn-ach or intcstir.ej 
Were prodttced, were done with miphysiologicd otn- 
ce.nlratro.’i.s- o! arid .atid under highly .abno.-nr;! cen- 
dition.s. If the above dictum wonlrl say "no hyper- 
acidity. no nicer,’’ it wotild come nearer t'nc tnn'n, 
.'dfhongh not quite. Many of ns in this lial! lave hyper- 
acidity and, 1 :un sure, quite an acid night stcrcticn. 
and have tva tilccr. 

How mndi add doe.-; it take to form an nicer? 
In many patient.s wry little. .Acid secrctinn is withi.a 
iionnal range in .’tl.>*Dnt halt of all patients v.ath dno- 
(lenal ulcer; and it is normal or hdow normal in most 
patients with gastric ulcer. Tests for gastric aridiw 
iiave l>cen found to l>e an nnrcliahlc inde-x for the 
diagnosi.s of jieptic nicer, and h.avc been given up as 
a rominc test i>y the army and navy and by many 
clinics in thi.s country and abroad. We have tested 
ga.stric and intestinal mucosa from s-arients sites for 
its iligestihility in HCI of pH 1.5-2 snth and 'cith- 
ont iiep-jin, and in alkali with and without trypsin- 
Gastric and intestinal mucosa dissolved nearly as 
(pn’ckly in pure MCI as in IIQ jx’psin. and in pare 
hicarhoiiate a- in bienrhonate trypsin (nnpnhhslad 
rc.snlts). 

Tims, pejisin need not be a prerequisite for 'he 
foniiatioii of peptic nicer. Dead cells of gastric ana 
dnotlenal mucosa seem to jkjsscss enough intracellu- 
lar cnzvmes for digestion at acid or at alkaline pi • 
1 can go even further than that; dead cells liquet) 
in an aqtieons medittin at any pH obsen’cd in the 
body. 

Here 1 want to mention tlie famous experiment oi 
Claude Bernard, namely the digestion of the leg ^ ^ 
a living frog. This occurred onh’ in acid pepsin, no- 
in alkaline trypsin, and was confirmed by many, e 
have extended these e.xperiments and found t la . 
when a frog’s leg was exposed to HCl-pcpsin 
of a pH of 1.5 until slight digestion had occurred, 
and then to alkaline trypsin solution, digestion pr® 
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ceded. When a leg ivas exposed to HCl only, or to 
HQ-pepsin for such a short period of time that no 
visible digestion could take place, and then was placed 
in alkaline trypsin solution, digestion occurred. We 
expained this finding by assuming a corroding ef- 
fect of HCl on the superfidal protecting layers of 
the skin and subsequent digestion by pepsin or trypsin. 
We felt at that time, that the greater frequency of 
duodenal ulcer may be explained by alternating ex- 
posure to pepsin and trypsin (19). We did not ob- 
serve a change in the pH of the blood during digestion 
( 20 ). 

What facts are in favor of the acid theory' of 
peptic ulcer? Here one can quote the incidence of 
peptic ulcer following ligation of the bile or of the 
pancreatic ducts, the Mann-Williamson operation, the 
histamine in beeswax ulcer, and the prevention of 
most of these ulcers by surgery. The latter either de- 
creases the size of the acid secreting areas of the 
stomach, or re-implants the transposed bile and or 
pancreatic ducts (Mann-Williamson operation) at or 
near their natural locations, and thereby prevents 
formation or produces healing of ulcers. Now, in 
criticism it must be said, that all of these ulcers are 
acute, and that they occur only in animals in which 
nutrition is defident, and where gastro-intestinal mo- 
tility, digestion, and absorption are interfered \vith 
severely. Concerning the beeswax-histamine ulcer it 
can be said, that the severe toxic effects, which kill a 
number of animals before ulcer develops, can ex- 
plain ulcer formation, because in many experiments 
with shock and with a wide variety of poisons, acute 
ulcers are known to occur frequently. In approxi- 
mately 10,000 autopsies on dogs I have not seen a 
chronic peptic ulcer in a normal healthy animal. I 
believed once I had found one, but on dissection it 
ivas found that a nail was glued by omentum to the 
serosa opposite the ulcer; apparently, after a nail had 
been swallowed, it had perforated the anterior gastric 
rail and had been fixed to the stomach by omentum. 
The irritation apparently had kept the ulcer in a 
chronic state. Acute ulcers in the dog we have seen 
many, but all these animals were sick, debilitated, and 
deficient in nutrition. The same seems to occur in 
man, where acute perforating ulcers are seen follow- 
ing operations, wasting disease, brain tumor, and in 
children with meningitis. Whether the ulcers seen in 
connection with brain tumors are due to disturbances 
in the brain, particularly the midbrain, as assumed 
by Cushing and his school, or whether they are due 
to wa,sting and to increased pr6tein catabolism, often 
fulminating, is a point which has been raised and 
waits for a definite answer (21, 22). In a number 
of cases with intracranial disorders no distinct punched 
out typical ulcers were found, but softening of large 
areas of the stomach, possibly agonal. 

Another weighty argument in favor of the acid 
theory is the effect of antacids in the prevention or 
the healing of peptic ulcer in man or in the experi- 
mental animal, and the recurrence of the ulcer in 
the Mann-Williamson dog following termination of 
such medication. With antacid therapy we neutralize 


gastric acidity for short periods of time only; for 
instance , in man we found that two grams of sodium 
bicarbonate in water by mouth depressed gastrip 
acidity for only 10 minutes. Then acid secretion was as 
high as before, eventually even higher when “rebound” 
of acid secretion occurred. Yet, the ulcer patient often 
has relief from his pain for several hours. 

I omit discussing enterogastrone or urogastrone in 
the prevention or healing of ulcers in view of our outi 
findings with small doses of pyrogens which do not 
raise body temperature, but which have similar effects 
on the stomach as uro- or entero^trone ; both of 
the latter substances may contain subpyretic amounts 
of pyrogen (23, 24). Furthermore, the specificity of 
the mechanism of uro- and enterogastrone has been 
opened widely by the recent findings of Iv)'’s group, 
that enterogastrone is ineffective in preventing ulcer 
in the vagotomized animal (25). 

One observation which seems to be important is, 
that psychic disturbances may produce an ulcer, that 
they may aggravate an existing ulcer, or that they 
may incite the recurrence of a healed peptic ulcer, and 
that they may bring about dangerous complications. 

How then can we bring these opposing facts to- 
gether and explain peptic ulcer? 

Most alkalis seem to affect motility more than 
acidity. They relax the pylorus, the pyloric antrum, 
and the first part of the duodenum, and they enhance 
gastric emptying (26-31). The effects of drugs on 
the blood-flow through the stomach and duodenum 
is not known. Concerning food, Beaumont has ob- 
served increased vascularity of the stomach with' 
meals (“on the application of aliment the action of 
the vessels increased, the color brightened,”) and 
Wolf and Wolff ( 1 ) have confirmed this. F. C. Mann 
arid coll, have shown a considerable increase of 
blood flow in various areas of the body following 
a meal (41). An ulcer is surrounded by an area of 
congestion and edema, and increased bloodflow follow- 
ing a meal or following certain drugs may drain the 
edema and thereby alleviate pain. Edema of the sub- 
mucosa of the gastro-intestinal tract is painful, par- 
ticularly' when waves of contraction pass over the 
area (26 29, 33). Spasmolytic drugs may act through 
diminution of tone, motility, or spasm. An acute 
ulcer, without much inflammatory reaction often is 
painless and may give no other indication of its 
presence than hemorrhage or perforation. Infiltrating 
hard carcinoma of the stomach is often accompanied 
by pain, fungating soft carcinoma often is not. Hem- 
orrhage often relieves pain, probably by decongestion. 
Surgical operations remove the most muscular, most 
contractile part of the stomach, and aid in more rapid 
gastric evacuation; also they usually remove the ulcer 
areas of predilection, probably the areas with end- 
arteries. 

If there are end-arteries where peptic ulcer usually 
occurs, these may contract under the influence of 
acetj'l choline, and peptic ulcer may develop in devit- 
alized areas in the presence of high add pepsin, or 
with little or no acid-pepsin. It is possible however,. , 
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patients and normal subjects. No differences in volume 
of secretion between the groups at any time. The only 
statistically significant difference found, occurred at 
10 and 20 minutes following the chewing of a chilled 
orange, and consisted in a 13 and 15 clinical units 
greater free acidity in the ulcer group, and no sta- 
tistically significant difference between the values for 
total acidity. The peak for the ulcer and control groups 
were respectively : free addity : 36 and 26, total acidity : 
64 and -52: all within the range of normal addity 
following an Ewald meal. The volumes secreted were 
small, and the duration of appetite secretion was short, 
about 20 minutes. Individual values varied widely; 
therefore, sham feeding cannot be recommended for 
diagnostic purposes. Moskowicz (38) hypothesized in- 
creased psychic secretion to be able to produce ulcer 
(deducted from dog experiments by Silbermann, which 
could not be confirmed by Fogelson, (39). Our find- 
ings corroborate the views of Majus and Porges (43), 
that psychic secretion is secondary in importance to 
the gastric phase of secretion. Seemingly, psychic 
secretion is much less in man than in the dog. The 
moderately higher acidity of appetite juice does not 
reach the values considered to be hyperacid, and does 
not warrant giving it a role in the pathogenesis of 
peptic ulcer. 

.A.t this point, we can come back to the role of 
atropine and similar drugs in peptic ulcer. Undoubt- 
edly, atropine has a beneficial effect on the distress 
of a number of patients ivith peptic ulcer. However, 
it is realized more and more, that the effect of atropine 
on volume and acidity of secretion in the normal 
subject and in the ulcer patient .is so small, that it 
is often doubtful. On the other hand there is agree- 
ment that atroj^ne, Trasentin and similar drugs, 
lower gastric tone and motility. Besides this, atropine 
has been found by my group to counteract the -^-aso- 
Oonstrictor effects of acetylcholine on the stomach. 
In the light of my theory, atropine, Trasentin and 

B I B L I O 

1. Wolf, S., and 'Wolff, H. G.; Human gastric function. 
Oxford Unlv. Press, 1947, 

2. Erummer, P.: On the mucin content of gastric juice. 
Acta Med. Scand. 12C, 384, 1947. 

3. l;eVeen, H. L.: The effect of surgical Interruption of 
the gastric blood flow upon gastric secretion and the 
prevention of experimental peptic ulcers. Surg., Gyne., 
Obst., SC:1C4. 1948. 

4. Cohnhelm, J.: Lectures on general pathology. New Sy- 
denham Soc., 1890, p. 845. 

C. BaronoLsky, L.. and Wagensteen, O. H.: Bull. Am. 
Coll. Surg., 30:59, 1945. 

C. Berlet, K.; The arteries of the human stomach and 
their relationship to the etiology and pathogenesis 
of gastric ulcer. Frank. Ztschr. f. Path. 30, 472, 1924. 

7. Alvarez, W. C.: The mechanism of the digestive tract. 
P. C. Hoeber, 1929, p. 129. 

8. Crohn. B. B.: Affections of the stomach. W. B. Saun- 
ders, 1927, p. 515. 

9. Dale and Feldberg, reviewed in Necheles, H., Frank, 
R., Kaye, W.. and Rosenman, E.: Effect of acetylcho- 
line on the bloodflow through the stomach and legs 
of the rat. Am. J. Physiol., 114, 095, 1936. 

10. Necheles, H.: A theory on the formation of peptic 
: - ulcer. Atn. J. Digest. Dis., 4, 043, 1937. 


similar drugs; would lie more ideal agents than va- 
gotomy, if we could make their action more or less 
continuous ; tliis work is Ixiing done. 

Su.MMARy 

The phenomenon of peptic ulcer is not a local one, 
and the importance of hyperacidity has been overem- 
phasized. Peptic ulcer is an acute lesion which be- 
comes chronic in most cases in two small circum- 
scribed areas. If it would be only for acidity, ulcera- 
tions should be in all areas of acid secretion and 
mainly in the stomach. We have to think of a dis- 
turbance which first localizes and produces death 
of cells, like constant nerve activity in areas of end- 
arteries; such a focus of irritation and inflammatory 
reaction may well produce the increased acid and 
night secretion in ulcer patients as a secondary ef- 
fect. Studies on psychosomatic causation of hyper- 
secretion and loss of mucus protection -with consequent 
ulcer formation are just a few and without controls. 

If anxiety is removed in psychiatric cases by 
lobotomy, anacidity or subacidity is changed into 
normo- or hyperacidity, but no ulcers have been ob- 
served (40). Concerning the constitutional ulcer type, 
there is quite a disagreement between Draper and 
Stenbuck on the ulcer nose (straight, and lack of 
prominence, versus thin long in the male and short 
%vide in the female). 

I have tried to build up an approach to the explana- 
tion of the ulcer phenomenon by using known facts 
and a few assumptions. It seems worthwhile, from 
time to time, to stimulate oneself and others by look- 
ing at theories from the other side, and to take stock 
of facts which are not considered suffidently by an 
important group of workers. While it was not possible 
to go into all arguments and to reriew all knoivn 
facts, this presentation may stimulate further critical 
discussion and further investigative work, 
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Hypcrinsulinism - A Factor in tfic Neuroses 

RICHARD H. HOFF.MAXX, M.D. 
and 

EMANUEL M. ABRAHAMSON, PH.D., M.D. 

NEW YORK, N. Y. 


A PATIENT O.N WHO.M A DIAGNOSIS of (liabetcS llicl- 
litus is made e.Npericnccs a severe emotional shock. 
He realizes that he is confronted with a life of rig- 
orous self-denial, punctuated daily .slabs of 
the dreaded insulin syringe. One should c-Npcct dia- 
betics to be highly “neurotic,” However, the experience 
in practically all diabetes clinics reveals the astonish- 
ing fact that diabetics are, as a rule, very phlegmatic 
people. Indeed, it is usually the doctor who worries 
about their condition much more than do the patients. 
As a matter of fact, diabetics are notoriously poorly 
cooperative because they seem cither unwilling or un- 
able to treat their malady with its merited respect. 
Cajolery', explanation and even stern warnings and 
threats seem inadequate to break down the caA'alier 
attitude most diabetics take toward their illness. One 
of us (E. M. A.) has been connected with diabetes 
clinics for the past twenty years and he has been re- 
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peatediy struck with the futility of even attempting 
projyjr cuntrul of hi; patients, especially since dir- 
betes is the disease par excellence where the patients 
cooperation is of tlie utmost imjxirtance. 

The other author (R. H. H.) lias been practising 
psychiatry for more than thirty years and during that 
long periofl he has had \‘cry little occasion to^ treat 
diabetics. The marriage of these diverse c-xperiences 
has liad this study as its offspring. 

Diabetics arc singularly unaffected by many ailments. 
They have, for example, much less than their expected 
allotment of allergic disorders (1, 2, 3), peptic ul^ 
(4, 5) and rheumatic fever (6). In these latter condi- 
tions, it iras found that hyperinsulinism, the P^ysi^ 
Ic^dco-p-athDlogical opposite of diabetes was unitorffl } 
present (7. 8, 9, 10). It has been recognized that 
fest hyperinsulinism can be accompanied by^ mark 
psychic phenomena — depressive states, anxietj' an 
other symptoms which have been lumped together 
as “neuroses” (ll, 12). Derick, in a masterly reviea 
states that “hypoglycemia as a disease entitj' sho 
be kept in mind constantly by all physicians, particu 
larly those doing neuropsychiatric work. When seen 
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for the first time and in the absence of a good history, 
the atlack (of h 3 'pogl 3 'cemia) may suggest some brain 
disease, such as infection, neoplasm, or vascular ac- 
cident. Because of their paroxysmal nature, the at- 
tacks may suggest epilepsy, acute alcoholism, amnesia, 
or some functional disorder such as hysteria. It is 
.for these reasons that patients with .hypoglycemia fre- 
quently are referred to neurological or psycliiatric 
clinics.” (13). 

. With these considerations in mind we have investi- 
gated 220 “neurotic” ■ jiatients in whom the primau' 
complaint was a mental depression or an anxiety state, 
revealing itself in the myriad and bizarre fantasies of 
the neurotic nature and disposition — phobias, sus- 
picions, delusions, suicidal persuasions, etc. In some 
of our earl}' cases, seen during 1946, the psychic 
distiyrbance \\ns overlaid udth an embroidery of 
physical symptoms which led us to suspect tliat tliey 
might have had hj'perinsulinism accomjianying their 
psydiic disturbances. Since it has always been our 
procedure to submit psychiatric patients to thorough 
physical and laboratorj’ investigation in order to un- 
cover, and where possible to correct, any somatic 
disease, we included the six hour glucose test to de- 
termine the ^'alidity of this inference (11). Experience 
had taught us that the purely psychiatric treatment 
of many patients presented a far less intricate approach 
if the concomitant somatic factors were eliminated. 
We now found that many of these cases were victims 
of h 3 ’perinsulinism and treatment for that metabolic 
disturbance was instituted. We also found that the 
patients not only improved in their physical complaints 
but tliat their psychic symptoms waned and abated 
and that we had achieved an open sesame to those 
hidden and so-called subconscious conflicts that had 


•in this regard were fulfilled in great measure. Man}' 
such patients did have hi'perinsulinism and the correct- 
ion of this purely metoblic disturbanct alleviated most 
of the anxiety symjitonis. In other words, the psychic 
and somatic disturbances were treble and bass of the 
same discord. 

The routine adopted was as herein outlined. After 
a preliminary history and complete physical examina- 
tion, the patients were subjected to laboratory in- 
vestigations consisting of the determinations of the 
basal metabolic rate, serum cholesterol, serum calcium 
and the six-hour glucose tolerance test. It has been 
our experience that hyperinsulinism is very frequently 
accompanied by hypocalcemia. This is supported by 
the work of, Fabr 3 'cant and Pacella (14). Where in- 
dicated, other laboratory procedures, such as hema- 
tological studies, nitrogen determinations to indicate 
the hemopoietic''pr renal status, etc., were included. 
Since all of our patients were ambulatory and most 
had been fairly well worked up b}' their referring 
ph}'sicians, these additional procedures were only 
ver}' rarel}’ necessar}'. 

The glucose tolerance test iras devised by Seale 
Harris to reveal the presence of h}'perinsulinism (11). 
In it, a fasting blood sugar level is determined and 
then the patient drinks a solution containing 100 
grams of glucose. The blood glucose is then deter- 
mined at hourly intervals for six hours. If the results 
are plotted, we get a curve like that shown (Fig. 1). 

The diagnosis of h}'perinsulinism is indicated by a 
significant drop below the norma! • level, say to 70 
mgs. per 100 cc. of blood. Since the standard glucose 
tolerance test is so time-consuming to the patient and 
laboratory, we have modified it. A sample of blo^ 
was drawn after the B. M. R. was determined. This 


Mgt.per 100 ec. 





hitherto presented adamantine resistance to psychi- 
atric approach. 

Our next step ivas to see whether subclinical hy- 
perinsulinism might not be a background to the portrait 
of the neurotic, that is cases who made no reference 
to the classical symptoms of manifest hyperinsulinism 
such as hunger, sudden fatigue, etc. Our expectations 


was used to obtain the blood glucose and serum calcium 
and cholesterol. It has been our custom to use the 
cholesterol level as a check on the accuracy' of the 
B. M. R. Then the patient was given a bottle con- 
taining 200 cc. of 50% glucose solution or a pro- 
portionately smaller amount if his weight ivas sig- 
nificantly below 150 pounds. This -was only rarely 
necessary. He was instructel to eat nothing after 
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The patients followed this diet religiously for four 
to six weeks. Harris has sho^v•n that there is one 
physical sign in hyperinsuliru'sm, namely, left upper 
quadrant tenderness (11). Although it is verj' slight, 
we were able to elicit it in practically all of our 
patients. This tender area is symmetrically placed 
with respect to the point of tenderness in gall bladder 
disease. It probably overlies the tail of the pancreas. 
We also schooled ourselves to detect a slight spasm 
of the left rectus which was usually absent in its 
fellow. Concomitantly with the patient’s subjective 
improvement, the tenderness and spasm diminished. 
When these objective findings had all but disappeared, 
the diet was modified to the following; 

Breakfast — Fruit; cereal (dry or cooked) with 
cream or milk; one or two eggs with or without 
two slices of ham or bacon; only one slice of bread 
or toast with plenty of butter; beverage. 

Lunch — Meat, fish, cheese or eggs; salad; vege- 
tables; only one slice of bread or toast with plenty of 
butter; dessert; beverage. 

Mid-aflcnioon — Glass of milk. 

Dinner — Soup, if desired (not thickened %vith 
flour) ; vegetables ; liberal portion of meat, fish or 
poultry; only one slice of bread, if desired; dessert 
(at this time, only, a sweet dessert may be taken) ; 
beverage. 

Before Bed — Crackers and cheese; glass of milk. 
Any vegetable or fruit is pcrmissablc. 

Beverages — Weak tea (tea ball, not brewed; 
Postum; Sanka Coffee; Kaffee Haag. May be sweet- 
ened v.'ith saccharine. 

Desserts — Fruit; D-Zerta or other unsweetened 
gelatine; Junket (made from tablets). 

Alcoholic and Soft Drinks — Club Soda; dry 
ginger ale; Whiskeys, I,x-ttuce, mushrooms and nuts 
may be taken as freely as desired. 

Take Only With Dinner — Potatoes, rice, cake, pic, 
pastries, custards, puddings and ice cream. 

Avoid Absolutely — Sugar, candy and other sweets; 
Caffeine — ordinary coffee, strong brewed tea and 
“colai” beverages. Wines, cordials, cocktails, beer. 

If you feel any sudden weakness, drink a small 
glass of fruit juice or milk. 

We had thus eliminated most of the feedings be- 
tv/een meals and had begun to permit more liberal 
carl)ohydrate consumption. The calcium injections 
discontinued. 

In our early cases we repeated the glucose tolerance 
test and calcium determination before permitting any 
modification of the basic diet. We decided to eliminate 
this procedure and rely on our clinical impression 
because the patients were unhappily affected by the 
glucose tolerance test. The sudden loading of the 
circulation with the large unaccustomed amount of 
glucose upset the apple cart and the patients suf- 
fered a recurrence of their original complaints in 
varying degree and duration. From past experience, 
we had learned that bi-weekly injections of our 


caldum preparation for about a month were invariably 
sufficient to maintain a normal calcium level. 

After another month or so, depending on the 
patient’s response, we eliminated all dietary restric- 
tions except moderation in the use of sweets and strict 
avoidance of caffeine. The patients were advised 
to make certain that they never went to bed hungry. 
Their bedtime snacks were entirely of their own 
choosing. In a few patients there still was an oc- 
casional wave of fatigue and depression which they 
soon learned to recognize before it became severe 
and they successfully combatted it by drinking an 
extra glass of milk or eating some fruit. 

Instead of loading this report with a mass of un- 
intelligible statistics, we will confine the clinical as- 
pect to a brief discussion of the highlights of a few 
illustrative cases. The somatic treatment outlined 
above was interspersed with frequent psychiatric in- 
terviews. After as short a period as a week we noticed 
that our task in this regard became much easier and 
this improvement was progressive. 

In each case, the laboratory findings will be re- 
corded in this order — Basal Metabolic Rate (BMR), 
Serum Cholesterol (Choi), Serum Calcium (Ca) 
Fasting Blood Sugar (S-0), Blood Sugar fiftli and 
sixth hours after ingesting 100 grams of glucose 
(S-5 and S-6) respectively. 

Case 1. T. K. male, 43 years old. Had violent temper 
tantrums, usually at meal times, for six years. 

Findings: BMR — Minus 3% ; Choi — 212; Ca — 7,9; S-o- 
86: S-5 — 100; S-6 — 68, 

After two weeks, the tantrums ceased completely and 
have not returned in sixteen months. 

Case 2. B. I/, female, 47 years old. Had claustrophobia 
for twenty years. Never left home unaccompanied. Never 
entered vehicle or elevator. Deserted by husband who 
couldn’t put up with her fears and doubts. 

Findings: BMR — Minu.s 6%: Choi. — 226; Ca — 8.6; 

S-0 — 85; S-1 — 175; S-2 — 121; S-3 — 104. S-4 — 100; 
S-5 — 103; S-0 — 66. 

At the sixth hour she had palpitation, pallor perspira- 
tion. In three weeks, she entered subway, first with a 
companion, then alone. After two months, she took a trip 
of considerable distance, alone. Since then she has gone 
away for weekends, has gone to the theatre, and has run 
a self-service elevator. She has gained twenty lbs. and 
has lost all the vagotonic symptoms. 

Case 3. S. I. female, twenty-one years old. Shy. diffi- 
dent, introverted. Her mother was 111 and the patient be- 
came despondent because of obsession that her mother 
had cancer. She anticipated her mother’s death, and 
her own suicide. She had apprehensive nightmares, 
awakening from sleep in cold sweat. She came with a dl- 
agno.sls of low blood pressure, anemia and tl.s.sue starva- 
tion. She had been treated with Injections of vitamins and 
liver extract. She was resistive to all logical precept and 
example. 

Findings: BMR — Minus 3%; Choi — 240; Ca — 9.3: 
S-0 — 79; S-5 — 73; S-6 — 62. 

In one week she felt better. In a month she made a 
complete psychic adjustment to normal aspects of living 
and has been well for two years. 

Case 4. H. S. male, sixty-four years old. Had been a 
succes.sful executive and gave up business. He expatiated 
on shortcomings of life Interminably. "Was depressed, mel- 
ancholy. Shock treatment had been advised. 
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of Id(-ne, Jtconm*' fntlnufl, Hnd recently tnarrle.! nnd In- 
rr(-.Tio’d re»iionpll>llt;|ei. .ndiln! to ht*! worrl*-*. life*', fee!- 
im: of Inndi-iuary. }'id! ilri;w,ey after dinner. 

Findinot: H.Mll — idtl'- <^.1 <’!.-d — Ca — 

.9.0 — ,SC; F-J — ‘C; — c.;. 

In IcpH than n wech he took a livelier Interest in life 
and found th.nt M(a« came to him without e.*Torf. In 
tuMItli'n to hl“ enii'loytnent iie .ndvertl-lnc corv'n rSter 
he could Inhe cource* In eventni;- and Is now wrltlntf 
"The Creat Amerhvin Novel." 

Case 8. K. W. fent.ale. fifty-four yearr tdd. llyj>-rren- 
rltlve for many year?. Had it l llaieral eyrnpatheetomy. 
Violent menoiiaui-*', Ih'r revenleen yearn ha- y.me out 
Mirlally only four tlm'—t }Ia« tHo-n ireatfel hy f**me fifty 
Iihyrlclanr .and In twenty eanatorla. Fhool; trfatnunl had 
been advised and rhe went to n panat/.rlum for that 
therapy hut the .attending phyrldan tlu-re wi-ely diruadrd 
! her, from It. 

■Findinos: H.Mll; — phi- -t'f: C'h.d — Z7i‘. r, — 5.;i. 
S-0 — n't; F-1 — ICO; .9.; — i:0; F-3 — CC. Intcn-e 
liunner. IhtltdtatUin. cold e-w('at at tin- rixili tio.ir, l-'our 
(layn after tre.atment was Instituted .she ar’.:#d Ikt hur- 
band to take her to the movies! Has felt well, except 
for occasional menopausal Ilushe.s and hypiTlcnslve head- 
aches, for oV(T two years. 

Case 9. M. M. male, forty years old. It(currrnt periods 
of disinterested depression cnu“lnp him to plve up Ids 
busine.s.s .and to depend on family charity. I'.alls asleep 
rlfiihl after e.acli meal and while ■(vorklni:. 

Findinos: n.Mi:; — plus ISf; ; Clod — 170; Ca — I'.d; .9-ft 
— 52; S-C — C3. 

After three months, he hepan to work manaplnp a 
parape. Two years later repeat plucose tolernnee S-C — 
R-1; .S-n — TS. Fell weak and phobic for about a week 
but that wore off and he Is noxv (after another year) able 


to run his t.uslrfv'. 

Case 10. A. IK r.-ur,!-. thirty four }e..c, p.p,. 
with hyste-ie.-! ow-n.-roy the Utur is<tnUy ha (i.e 

riodifu-- 7*; . ,, 

. 9.0 — * 7 ; »r.,i ... 7 ^. p.c ,, ' 

Mur six v,e.i-P ^ 

a:id has ei.mimjed j... 

?. are. • ‘C ' 

C»te 11. M, 1, f,r.-.,-i|e, lh!r!j. , fv. 

I iflif-.j':/- li.'.nt /f.j.'ijje ii'': , ____ ^ 

^7; ;-T.- ^ — <1, - 

In ell- oreke, r,...- y, 

t*. !i.ie int.frt;. 1,0 r.,;.,!!y ,.e.,J e,..;.... ,f,,{ 

ailjo-tr.! f..r elcf.teen no-n'.hf, 

Csfe 13. 1< mvie f- rlyfhre- fe-ir, e,!-;. lPf-e*..e.y 

Chii.-ir..-; he! I.a tr* -.dd wi.-i. J.e r'cy * ri* 

rM- In s-it-,*iy hs,; c,!!e.! -.-.r..e.,>i 

F.ed.eji: i;.'.<l; . o’y . . _ jj. 

ii.t- ... 7 C; „ p*. }..c __ ( 7 . 

Tl.r f I’ler.t hit !,. >-.avr l.ut i r,- t •; t’.'.itrlt la* 

feri-v. (.-.fj h!.. xl,;.} r,,,. v.'r-V.- 1,- rrj.rte: f.Sj; 

he *r.;r{ed to »(r*' P- :r.r to f:'.-. e-.-jd-.ymer; ;.y eu'.-rxy. 

C»«» 13, ;l fr.ale. 'Wer’.} .plee ye---» <;.J. peje-le.* 

rjnd'fWQt: -- tf.jfji'n «v'' . i-'.^ 

t-'.r — H. F.I e,. Ml, _ i:(; K.; _ jyj. u., _ ,17. 
.9.5 — }■•.£ _e u, 


Tide l.(!|.'!,! .!!1 rot hxve hyperlr.'u!!r,,'-m hut wyt 
th-cr. Ih- die;. T;;e tc>,-hi,-i|rM; ,7 1,^- (P.IHH whs 

<? Jf'?* j'*r, ?i r'-ul"! jETt WrSih 

tJ,r vj,c«--i- tri.uM*- y s* to t-' 

«tt;r to r.rT.Mfr'Nt f, vtif-rh y #> r. 

cf riTTi'-'-tlrr* 


f^lCfCssloN 


It li.av !s*rii (itir cNfsrrirricf f’lPi! fhc .i-w-onif'J rc.i- 
rdfic flic itpHn’dii.a! iviut fimJs jj (iifp.arit lo ic- 
Ctciuii'e Liir hitiHrU cottifrirlrilhv *1.1 his" r.nrinninitr.t 
— is Ml cficrp'Cfi! wit!! Ills (.itvp. !iii-i:iv:n;3s tic.; hi 
is t!if?i.'i!h !o qiif.-iid!! .'ithi i’lqfircis. l.i'kc lik’h’.-c.rdoi 
plnirs liis liNiin Cfii': f.ikc t!;rn .iiisl U'CX’y p'Ct’.irt-' 

df .siiinicslidtis unde fd him. Ht- t>( sni 

Sfli-intcqirctivc, He listens iipyrc td tiic ne-xt ijiics'.ic'n 
he is .itdiut,' td ti'k, or to tiie uext ctenpiinr.t !:*- is pr.ni: 
to imke, ilmi tn tiic most .sincere ri'Jjiimtion.s 0: 
the ])s_vc!ii.itn-'t. His itmin i.s tired .niiil in-mNin.shed. 
His fniity.ie h.as Ik-k’fdteu .3pj>rciinisio:i .mt! h.is 
I»rch(:nsid!i ins tfieeii hirtii to (iistijriii'n-tvith ?'! 
he v.hiiii;s:rs tinny sonintic eiiriipi.nifit.s. 


hi tile eotirse of oiir (liscovery (>: :i snhj.-icenl hy- 
{KTins'tilini.sin. to.k'fther ’.vitfi .i cniciiim dchciciicv atiu 
nl! tint it iinpiie.s in ,syini>:itiietic imlnl.ince, v.c fotinJ 
tint tlie inticnts improved .siuTicientiy tiiirini: restoni- 
ti(au of dieniica! .'Uid met:dH>lic inteitrity to liea>T.: 
miicii more reccjitive .and responsive to psyclintnc 
[KTSthasion. It was then that we could show them 
where the .shoe pincheii. where the square pc^ "2- 
jammed into the roiiiul hole, where, in 
were in ainfiict with the many asjK-ct.s oi lire, an^ 
we were more than ftmtificd to see these paticnn 
rctiini to contented and profitable pursuits. 

We like to explain this amazinp change in beh.avio. 
>y s.aying that otir patieiit.s had had hunger not ou,' 
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of the body but of the mind as well and when their 
brains were bathed with a nutrient fluid richer in 
sugar they “accepted the rewards and buffets of 
life with equal thanks.” In fact, Fabrj-cant and Pa- 
cella (14) have also shown electroencephalographic 
changes in hyperinsulinism. And a report recently 
published indicates that “mental patients do not 
mobilize the sugar in their body in response to mental 
stress” (19). Our explanation for this finding lies 
in the antagonistic actions of adrenalin and insulin 
— the surfeit of the latter nullifies the effect of the 
former. 

Notes 

Case No. 1. Shows the relationship between hypro- 
glycemia and the emotions. The tension came on at 
meal time when the blood sugar is low and a more 
tranquil behavior followed the post post-prandial rise 
in blood sugar. 

Case No. 3. The nocturnal symptoms came at times 
wdien hypoglycemia is most apt to occur. 

Case No. 5. This patient demonstrates the neces- 
sity for eternal dietary’ vigilance as the price of 
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psychic peace. 

Case No. 7. This patient had excessive appetite. 
Had been voraciously hungry at dinner time and had 
to dine before his wife reached home (a little later 
than he did). 

Case No. 9. The fatigue cime on before metils 
and he noticed he was more alert about a half hour 
after eating. 

Case No. 10. The hysterical outbursts ocairred on 
arising — again during the hypoglycemic period. 

Case No. 12. This patient ^\•as his own psydii- 
atrist. He found tliat he liecame indifferent to trivial 
matters which had angered him. The “stomacli un- 
easiness” has been shown to be a possible effect of 
hyperinsulinism ( 20 ). 

Case No. 13. This patient had a personality and 
intellectual inadequacy which, of course, was entirely 
unaffected by any diet. He is included to show, by 
contrast, how those cases in which a correctable hy- 
poglycemia exists became more amenable to suggestion 
as the nutrition of the brain improves. In this case 
the trouble was not nutrition but in the capabilit}' of 
the organ itself. 
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I f JlSCiiVCiiV 

T N 1922, MiM'.t.i.v.K (! to 5) tmttouticfd x\\t <lis* 
-*• covery of ,t siiUiir-contriinin!: amino acifl in ra'iein 
hydrolyi^atcs to which he fitially iravo titt; cmpiricaJ 
fortimla C:,U jiHXOj, Cllr^mi^^v tnomth this was 
hroui^Iit about through iiiicr‘'>hi(i!oftic;!l research rela- 
tive to the },'rowili of the Mrejitortx-cus. When cvcntii- 
ally this amino acid was isolated in a pure form, 
it showed no panicniar influence un the iL;nmtli of the 
microorganism. 

.Muellers procedure for is>da!ion of thi.s .amino .aciti 
nv\y he summarized ns follows; Tlic acid hvflroly- 
satc of casein was treated with itiercuric .sttlf.atc at 
a neutral reaction to litmu<. The precipitate v-.as 
wTished and e.Ntractcd four lime.s hy tv.-o per cent 
hot haritim liydrosidc. The extracts were freed from 
mercury and then from hnrium. After concentrating 
the liltratcs, mercuric, chloride was added and the 
precipitate fonued was washed and treated witJi bar- 
itiitt .stilllde. Re.agcuts were rsmiowd amt the fdtrate 
was next concentrated fn rvmo. A cry.stallinc prolttct 
was obtained which was subjected to further puri- 
fication ami recrystalliratiou. 'J'lir futal yield varied 
from 0.2 to O.-l jkt cent of ca;cin. 

In 1925 Odahe ffi) itivc.stigritcd yeast c.xtract.s and 
succeeded in isolating a crystalline substance pos- 
sessing the propcrtic.s of Mueller's atuino acid. Barger 
and Coyne (7) were fir.st to symhesirc this amino 
acid, and after constdtation with Mueller, suggested 
the name Mutiiiokikk in nllnsion to its structural 
formula : 

CMy S CII:. dh CH(,\TI;) coon 
Gawma-Mcthyllhwl-alf'ha-amhwhulyric new 

The isolation of methionine was also investigated 
by Pirie (S) and by du Vigneaud and Meyer (9^. 
Biochemical methods for the isolation of this amino 
acid in a pure state gave very low yields whicli for 
more than two cicc.ades accounted for the high cost 
of this product. 

II SvNTiir.sis 

DL-mcthioninc has been synthesized by numerous 
investigators with varying yields. 

Barger and Coyne’s (1) attempt to synthesize this 
amino acid by the liyciantoin metbod was not success- 
ful. They accomplished its synthesis hy first prepar- 
ing bcta-methylthiolpropionaldehyde and subjecting 
the resulting product to the modified Strccker's re- 
action. The over-all yield was only 3.4 per cent of 
the theoretical amount. Windus and Marvel (2) em- 
ployed a malonic ester synthesis and their method 
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W.-C. i!i'>-Ji(ifd b;. fhiirrv-ii, Kirh and Schmidt (.3) 
with -bgiit iiiijirovi-rui-nt in yi'dd, Barger and Wcidi.'cl- 
h.itim tdj apjdird ihr phih’diniidofnaloaic (-stcr s-.m- 
thf.is ,-md N!i!>r(ly after th.at Hill and Rolj-on fS) 
rf[K/rte.'J amuher syntbcMA, Graitarn and Scliwcitrer 
i'W re-iuvr’.iigated Barger atid Coyne's origioi! 

titid ettected vw.?- imptoMuwnt in vie'd. 
l.:icr.y <7. ii) stiidied tl»c .acid hydrolysis of metbi- 
ouitu-nitrih: at'd cl.aitueti ••uli-tan'.i.al gain in vicid, 
m'».tiy iiy refinemftu in techni,-. 

Tile symhr~is l)f.-!U!-'.hti*ninc containing ex- 
ec- ■; (jiiaruitt'es of she stable isotojics S'* .and C*" 
in the beta -and ganuti.a j^edtioa*. w.as .acconi^di'hcd 
by Kiitner and thi \*igne.'ittd (9). Melville, Kac'nclle 
an'l K'elie,-' 10) reptrted the synthesis of I.-Rie*.hio- 
ifitie j-o'it.iinitt;,; (9* in the m'-ti:;.! group, f.ivah. Brit- 
ton. Wander Werde and Mttrray fll) ohtatnCfi DL- 
metitiotiitie hy t!u: .alkaline hydrnly.sis of 5-f}<ta- 
methyhuermigoethyli-hyd.antoin. 

Iff Di;Tt;i:Mi;.-.uio.\- or McTiiio.vi.vr. 

•Me thtom'isc may be determined liy ( I ) clic.mici! 
and (2) microbiokegieal mctbo-.Is. Tl;c bStcr methods 
accenmt for only 50 j>cr cent of Dl^inethioninc. 

(1) Clwinkcl Mftiwds: By virtue of the Lahik 
methyl group in mcthiotiim-, Barger and Coyme (I) 
I>oimed mu that this amisto acid titay l>e detertnined 
by dcmetliylatiou with hydriodic acid and tlic restilt- 
iug methyl iodide may be {luantit.ativcly estintated- 
Bacrm^tcin (2) applied this principle for the de- 
terminatio!! of metliioninc found in protetns. His 
prtK’edure 'nernme hianvu as tlte "methyl iodide 
mcihoii;" however on fiirll'-er investigations, numer- 
ous workers found that it gave high smlucs for this 
amino acid. Bailey (.3), Kas.^el and Brand (4) Kuhn, 
Birkoter and Quackenhush (5) and Kavine (61 sug- 
ge.stcsi several refuuauents and nKsdifications for B.acrn- 
.stcin’s methotl. Beach and Teague (S) reported a 
gravimetric method. 

McCarthy and Sullivan (9) found that methi- 
onine fonus a colored eoiujsouiid with s^vlium uitrm 
prussidc. They dcvxdopcd a .satisfactory, and rapid 
colorimetric methotl which is now widely u-e • 
White and Kwh (10) offered minor nuKlificauom- 
Tutiya (II) proiiosed a colorimetric method tased 
on fusion of methiniiiuc with scKlium hydroxide, aera- 
tion of the solution into i.s.atin and measurement 
of the green colored compound developed. 

(2) Microbhloincnl Mcllwds: .Ass.ay of ammo 
ncid.s hy microbiological methods involves the use ot 
certain groups of bacteria known as test argawsms. 
These nuay he divided into two groups; (a) Womm 
fcrwciitatiz-C, which comprises bacteria that a 
aipablc of almost quantitatively converting glucose to 
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lactic acid and (h) Helcrofermentative, which can con- 
vert glucose into lactic add and other degredation pro- 
ucts such as ethyl alcohol, acetic acid, carbon diox- 
ide, etc. 

Although many organisms have been employed for 
microbiological assay of amino acids, only a limited 
number have been carefully studied and recommended 
by workers in this field. One reason is that different 
strains of the same species may not give the same 
response or may differ from one another as to their 
spedfic nutritional requirements. 

Several microbiological methods for the estima- 
tion of methionine have been developed. References 
to these methods and to the test organisins employed 
are: 

Test Organisms 


was doubted. The findings of Jackson and Block 
were confirmed by Weichselbaum et al. (3). Even 
then, the dispensability of cystine and the indispen- 
sabilify of methionine were not as yet fully established. 

(1) Indispensabilily: Since- expterimental evidence 
based on diets of protein mixtures is not conclusive 
to demonstrate the indispensable nature of an amino 
acid, pure amino adds must be utilized for such pur- 
poses. To insure the exclusion of cystine and methi- 
onine from a ration, each amino add employed in 
the preparation of a mixture of amino acids must 
be of the utmost purity and free from contamina- 
tion of other amino acids. Rose and his associates (1) 
were first to employ such a procedure and painstak- 
ingly prepared and recrystallized each amino add 
in the diet they used. The cystine employed as a 

References to Microbiological 
Methods for Estimation of Methi- 
onine 


; Streptococcus faecalis 
Leuconostoc vicsentroides 
L. Arabinosus 
L. Casei 
;L. Fermenti 
L. Delbrtickii 

Measurement of Results: The results maj' be ob- 
tained either by turbidimetric or titrimetric measure- 
ments. 

For turbidimetric measurements of bacterial 
growth, photoelectric colorimeters are generally used. 
Readings are recorded, plotted and checked against 
a standard reference curve that had been constructed, 
or as galvanometer readings against the knowm 
amount of the standard amino acid used. For titri- 
metric measurements, the acidity of a sample is de- 
termined by titration ■with a standard alkali. For de- 
tails on erriteria for accuracy see Snell (30, 31). 

IV Metabolism of Methionine 

For many years prior to the discovery of methio- 
nine, cystine was the only component of proteins 
known to contain sulfur. The first cystine was in- 
vestigated by Osborne and Mendel who obser\’ed, 
that when 18 per cent of casein was incorporated in 
anotherwise adequate diet young rats receiving such 
a food mixture grew at normal rates. However, 
■when proportions of casein ^vas progressively 
decreased in the diet, the rate of increase in body 
weight was inhibited (1). The percentage of cystine 
in casein was known to be very small and consequently 
it was assumed that this amino acid was the limit- 
ing factor. On the liasis of these findings ej’stine was 
considered an essential amino acid. Several investi- 
gators confirmed these observations and not until 
Jackson and Block (2) reported the addition of 
methionine to a diet low in casein promoted gro^vth 
in the rat, that the indispensable nature of cystine 


14, 15, 19, 20, 21, 22, 23, 24 

16, 18, 19, 20, 21, 22, 23, 26, 27 

17, 20, 23, 24, 26, 28 

20 

20, 26, 29 

20 

supplement was reciystalHzed six times imtil correct 
chemical data had been obtained. The methionine in- 
vestigated was a recrystallized synthetic product. 
Rose’s elaborate experiments showed that the ad- 
dition of cystine to a diet deficient in methionine and 
cystine was practically without any effect and the 
animals lost weight; on the other hand the incorpora- 
tion of methionine in such a diet permitted rapid 
growth. Thus, his data provided the first convincing 
proof of the dispensability of cystine and the indis- 
pensability of methionine. Beach and White (4) also 
reported that methionine stimulated the growth of 
animals previously stunted by a diet in which arachin 
served as the protein ; whereas cystine under the 
same conditions yielded no growth-promoting effect. 

The demand for methionine by different animal 
species and by man is indeed of major importance in 
nutrition ; for the content of sulfur is large in keratin 
proteins such as wool, hair, nails, hoofs, etc., in 
hormones such as insulin and in many organs of 
the animal system. Thus adequate quantities of this 
amino acid must be present in food-intake to satisfy 
body requirements. There is considerable evidence in 
the literature that man\- well known foods for human 
and animal consumption are so limited by their methi- 
onine and cystine content that the index of their bi- 
ological value is indeed low. By incorporating methi- 
onine in such foods an enchancement of their utiliza- 
tion ensues, hence a decrease in the amounts of food 
intake. The following foods and proteins given in 
Table I are low in methionine or methionine and cys- 
tine. 
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PercenUoe Deficiency in Cyetine «nd Meliiloninc at Compared will, 
whole Ego. The Data Reported are Dated on Chemical Anafytlt and 

of D»o)oo)cal VaIwcb. 


tho 

on 


P^otcini of 
Ettimation 


Food Protein 

Limiting Amino Acid 

Deficiency 

Method* 

Chemical Diolooical 

Roof mimclf' 

Cy«l!fi«. ami .MrlbJanlnr 

Per Cent 

?? 

C 


tinrsf miirclf 

Cyrtlrio ami .•■Irtliloalnr 

n'. 

r; 


Clilcitcii n>ti"clr 

f-’yallm- nml .Mrtblonlm- 

51 

C 


Cruotncr.ar, rnurcli' 

Cyrtini- nml .^Io!hlnnlm• 

ZH 

r; 


7v|(bl.'y 

Cyrtliii. anil .Mi'lblnnln.* 




ISIooll-Uldtiuttllh 

Cyrtlm. nml M.-tblrmlnr 

7"* 

r 


CowV tnlli; 

Cyrtlm* and Motldonln'' 

77 

C 

It 

Cnrrin 

Cyriim- and Slr'blonlne 

<7 

c 

r. 

Hiiiii.nii mil!; 

C.raliao ami Mrtblonlni* 


r* 

B 

lliiiiuin roiOBtrum 

Cyntluo ami .Mribianlm. 

71 

C 


Oort, conn 

Cyrtlrm am] .’.Irthbinlnc 

a 

n 


N'nvy lioari 

ryrtlni' and .Mrtblonine 


T1 

PlmHoolln 

Cyrtliir and .MrUilonlne 


^ , 

n 

I.lma lioan 

Cyrtlnr and Mi-tldanlnr 



II 

AiUmltl li« in 

Cyrtlnr and MrUdonlne 



n 

Soyboann 

Cyatlnr and .^frtbI■)nlm' 




R 

IVnrutt 

t-'jatinr and Motblonln- 


C 

- ■ 

Anicliln 

Cynlijr and .Motblonlnn 

s: 

c 

B 

Pni, Hold 

Cyrtlno and Methionine 



B 

I’l'n. canim 

Cyrtlnr and Methionine 


— 

B 

Alfalfa 

Cy.esiri'' and SJetlilonIne 



B 

lyoafy vot;''taI)l,'< 

Cyetine and Metblonln" 


c 


Yc-.ast, brewcni’ 

Cyetlno and Meshlnnlne 


c 

B 

• Thii table li abrtracted from Mitehell’s ehapler It, M, 

Sahyun, 

Protein* »nd 

Amino Acids in Nutrition, Reinhold Pub. Corp, 

N. Y. 151S. 




2 Mechanism of Conversion of Methionine to 
Cystine; TliroiigJiom most of tlic Jitenmirt' hc.irinE 
on phases of mctalwlism of llicse two amino acids, 
the meclianistn of conversion in T’hv of mctitioninc 
to cystine has Ikcii subject of considerable rcseardi. 
In tJic absence of in.adcfitiaie supply of cystine in 
the diet, methionine is converted, probably in the 
liver, to cystine, bnt the reverse is not trne. Tiie 
details of the clieniical reactions involved arc not fully 
established. With the advent of radioactive elements 
such as S“'', C*“, C** and deuterium, different prep- 
arations of DL-methionine containintt one or more 
of these elements in \'arious positions in the mole- 
cule were synthesized and fed to experimental animals. 
Tarver and Schmidt (5) showed that the radioactive 
sulfur of methionine tliey synthesized is transfcnable 
to cystine in the animal body, Tliey .also reported 
that methionine can fulfill all the functions of 
C 3 'stinc. Stekol (6) observed that tlierc was no im- 
mediate elimination of sulfur nor of nitrogen wiien 
either cj’stine or methionine was piven to rats re- 
ceiving a low protein diet. This investigator con- 
cluded that since there was no diminution in the c.x- 
cretion of nitrogen derived from tiic protein of the 
diet and from endogenous sources, the retained ej’S- 
tine and methionine were not used to form protein 
but stored in some other form. Madden and his co- 
workers (7) observed negative nitrogen balance to 
lake place in the experimental dog when cystine and 
not methionine was the source of amino acid sulfur 
in the diet. Of considerable importance is the recent 
ifindings of du Vigneaud et al. (8) who synthesized 


methionine with isoiojies of sulfur and carbon in 
the beta and tjamma |>osition respectively and fed it 
to rats. 'Hiey rcportctl: "On isotopic an.ilysis of the 
cystine that approximately 80 per cent of its .sulfur 
hut no significant amount of its carbon liad been de- 
riwt fr<im the tagged nicthioninc." Thus there has 
been secured conclusive e.xperimcnta! evidence which 
establisbc.s tli.at the carbon chain of methionine is 
not utilized iu in 7‘h‘o conversion of methionine to 
cystine. Since tlie sulfur of metliioninc has been found 
to be transferable to cy.stinc, it has been suggested 
that the remainder of the molecule could l>c derived 
from that of scritic. 

.5 Kelolion of Methionine to Creatine: The origin 
of creatine in the nninia] system, its relation to amino 
acids, to creatinine and its metabolism have long been 
subjects of considerable interest and deb-ate. One 
reason for the unusual interest in this compound has 
been the startling revelations made less than two 
dccadc-s ago b^’ Lundsgaard on the mechanism of 
muscular contraction. PreviousK’, it was assumed bj 
physiologists that the cnergj- released from the break- 
down of glycogen to lactic acid was responsible for 
muscular activiU' and tliat muscle fatigue was caused 
by the accumulation of lactic acid ni riV»; also tha 
muscular contraction was not resumed until tlic 
acid formed was converted to glycogen, one lift 
of it being oxddizcd to carbon dioxide and water an 
the remaining four fifths being used for glycogen 
synthesis. Lundsgaard demonstrated that the poison- 
ing of muscle with monoiodoacctic .acid would per- 
mit muscular contraction even though lactic add "’as 
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not produced. This meant that the process of con- 
traction and the production of lactic acid were not 
inseparably connected. Subsequently, it was discover- 
ed that the process of muscular activity was the re- 
sult of the tremendous energy released by the break- 
down of a substance known as phosphocreatine the 
chemical structure of which is; 

Phosphocreatine 

/IIH.PO(OH) 

HIJ-C 

''II.CE-COOH 

I ^ 


Phosphocreatine was isolated from the extracts 
of skeletal muscle by Fiske and Subbarow in 1927 
and they together with the Egglestons proved that 
during muscular contraction, this compound was hy- 
drolyzed to phosphates and creatine, and was resyn- 
thesized during the period of muscular recovery. 
When a muscle is poisoned with monoiodoacetic acid 
it contracts as long as there is phosphocreatine avail- 
able, but unlike normal muscle, resynthesis of phos- 
phocreatine does not take place, hence contraction 
ceases. 

Obviously Lundsgaard’s discovery and the find- 
ings of Fiske and Subbarow and of the Egglestons, 
aroused considerable interest in the origin of creatine 
in the system. Creatine has the following chemical 
structure : 

Creatine 


HN=q 

1T.CH2C00H 

Herein, we are only concerned with the relationship 
that exists between creatine and methionine. 

As can be seen from the above configuration of 
creatine the presence of a methyl group is indeed 
important. Apparently the animal system is unable 
to synthesize labile CH 3 and for the in vivo synthesis 
of compounds containing it, the methyl group must 
be borrowed (or preferably transmethylated) from 
other compounds that have the ability to lend it or 
donate it. 

Borsook and Dubnoff (9) reported that liver slices 
synthesized creatine from guanidoacetic acid i» vitro 
and that this reaction was accelerated by the addi- 
tion of methionine. Their findings were confimed 
by Bodansky, Duff and McKinney (10). The amidine 
group of creatine was also shown to originate from 
arginine by Block and Schoenheimer (11) by means 
of their isotope experiments. However, it remained 
for du Vigneaud and his associates (12, 13) to 
prove by means of isotopic elements in DL-methi- 
onine, that this amino acid contributed its methyl 
■group for the completion of the synthesis of crea- 
tine. 


4 Ultimate fate of Methionine in the system: 
Since it has been definitel}' established that methionine 
is the precursor of cystine in the animal body and 
the latter has numerous metabolic functions and 
gives rise to a variety of sulfur-containing compounds, 
therefore methionine assumes all the prerogatives of 
cystine. Hitherto, no different channel is known than 
that of cystine that explains the ultimate oxidation 
of this sulfur-containing amino acid. Lewis (14) 
has shown that methionine is oxidized more slowly 
than cystine in the normal course of metabolism. 
The simultaneous oral or parenteral adminstration 
of these two substances revealed that metliionine re- 
mained longer in circulation and formed sulfate more 
slowly than cystine did. This indicates that the first 
step of methionine breakdown is its conversion to 
cystine. The latter is next reduced to cysteine. Medes 
(15) extracted from livers of animals enzymes which 
oxidized the sulfur of both cj'stine and cysteine to 
sulfinic acid and the latter was eventually converted 
to sulfate. 

Smuts, Mitchell and Hamilton (16) demonstrated 
that a diet deficient in this sulfur-containing amino 
acid inhibited the growth of rats and their hair. 
Payne and Perlzweig (17) observed that the finger- 
nails of pellagrous patients (due to nicotinic acid 
deficiency) were low in cystine. Sullivan and Hess 
(18) reported similar findings in chronic deforming 
arthritis. Peters (19) reported improvements in 
two cases of dermatitis following the administra- 
tion of cj'stine. An analysis of the “scaly skin” of 
these patients showed that one-third of the dietary 
cystine was lost in the exfoliation. 

Insofar as has been presented no mention has been 
made of the fate of the labile methyl group of methi- 
onine. As we shall see later, this important group 
in methionine has considerable significance in metab- 
olism of fat. Recently, MacKenzie and his associates 

( 20 ) fed methionine-containing isotope in the 
methyl radical to rats and reported the presence of 
radioactivity in the carbon dioxide collected even at 
the end of onl}' one hour. This is a conclusive evi- 
dence that the labile methyl group when ingested 
as methionine can be oxidized to carbon dioxide. 

5 Detoxication Mechanism: It has been observed 

( 21 ) that when a toxic substance like bromobenzene 
is fed continuously to rats, a deficiency in the sulfur- 
containing amino acids occurs. This deficiency is 
accomplished by retardation of growth and loss of 
weight and can be corrected by the intake of adequate 
amounts methionine, cystine and homocystine ( 22 ). 
Cessation of growth and loss of weight following 
bromobenzene poisoning are explained on basis of 
utilization of these amino acids for conjugation 
mechanisms and the in vivo synthesis of mercapturic 
acids; thus preventing methionine from the pursuit 
of its normal metabolic functions. A similar deficiency 
has also been noted in animals fed biphenyl or chrj’- 
sene and this toxicity was shown to be alleviated by 
methionine, cysteine and glutathione (23, 24, 25). 

The administration of one per cent nicotinic acid 



252 


Tin- Amoucan Iourkal or J3i(;r.STiVF. Dishasks 


Volume K 
Num?^fT 7 


or its amide to rats causes toxic manifestations with 
concomitant loss of weight. XiaMinic acid aj)i>arcntly 
creates a labile methyl group deficiency which has 
been sliown to be countcractable by metiiioniiie alone 
and not by choline, cystine or homocystine alone. 
Choline can be rendered elTeclivc against nicotinic 
acid poisoning if given in conjunction with cystine 
or preferably hornocystine (26, 27). 

High protein fliets have been hnown to exert a 
protective mechanism in animals exposed to the toxic 
effects of selenium, trinitrotoluene, arsphenaininc 
and mapharsen. The clTcctive agent in proteins against 
these poisons was recently found to he methionine 
(28, to 37). In the depleted dog, Miller ct al. (58) 
found that methionine and to a lesser extent cystine 
protected the animal against the ill effects of chloro- 
fonn. 

Baxter (39, 40) investigatefl the toxicity in rats 
of 0.1 to 0.2 per cent pyridine hjxlrochloridc added 
to a diet moderately low in protein (10 per cent 
casein) and noted cessation of growth and eventual 
death within two weeks in most of the experirnent.al 
animals. The supplementation of the diet with 0.5 
per cent methionine permitted growth and incrc.ascd 
to a limited e.xtoni the survival time. Baxter and 
Mason (41) studied the relationships between the 
mechanisms of the liver and kidneys injury pro- 
duced by pyridine and other similar toxic .<ubslnnccs 
and mechanisms of diets deficient in choline and 
methionine. They found that in contrast with the 
beneficial influence of methionine the addition of 
choline to a diet moderately low in protein and con- 
taining pyridine afforded no protection to the animal. 
They tlierefore concluded th,at pyridine causes a 
drainage on the labile methyl group of methionine 
but not of choline. 

In his recent discu.ssion "Conditioning Factors In 
Nutritional Disease” Ershoff (42) states. "On a low 
protein diet, insufficient aniounts of such amino acids 
maj' be present to meet the requirements for mainten- 
ance plus deto.xification with the result that an amino 
acid deficiency may develop. The effects of such 
a deficiency will be particularly marked in the 
liver cell, since the liver is the organ where detoxi- 
fication primarily occurs. The hepatotoxic effects of 
chloroform, carbon tetrachloride and other toxic sub- 
stances may be explained therefore, at least in part, 
on the basis of methionine deficiency in the liver 
cell. Particularly pertinent in this regard is the sim- 
ilarity of symptoms resulting from a dietary- de- 
ficiency of methionine with that obtained on the ad- 
ministration of noxious substances requiring methi- 
onine for detoxification. It appears further that the 
body will employ nutrients preferentially for de- 
toxification, even at the expense of sacrificing its 
own tissues to obtain the required material.” 

Bearing in mind that methionine in the animal 
system assumes all the prerogatives of cystine, the 
available information on the subject of detoxication 
indicates that its requirement must be sufficiently 
met to insure adequate supplies in the body of this 


amino acid for; (1) labile methyl group (2) cm 
jug.-ition mechnni.Mn. (3) synthesis of mcrcapturic 
aads (4; tatty liver infiltration. (5) nonnal metab- 
olic functions and (6) maintenance oi positive ni- 
tnigen balance and (7) grout’i. 

() Met hiomuc Drfciriicy: The cr>mp!ete absence of 
methionine from the diets of cxiKrimentnl snimah 
causes cessation of growth, loss of hair and eventual 
<ieaih. Dietary relationships between methionine and 
cy.<tinc have already been discussed. It is now def- 
initely established that cystine alone doe.s not stim- 
ulate growth in the c'xiipletc absence of methionine 
blit it caii.se.s stinmlatioii of growth in the presence of 
suboptimnl amounts of its precursor (43). Appro- 
priately, Rose stated ; 

“ 1 hese facts .serve to emphasize the importance 
of knowing the e.xact conij>osition of the ration be- 
fore drawing jwsitivc deductions from the gT 0 v.ah 
hch.ovior of the .".nimals." 

There is a paucity of literature deafing v.ith 
pathological changes occurring in animals kept on 
<licts deficient no: only in nntliionine but in su3> 
optirna! amounts of this and other indispensable amino 
acids. Widespread famines in Europe, in Asia and 
shortagi-s of proteins for foods and feeds should 
certainly cau.'c a much greater stimulus for such 
studies than have hitherto l>ecn made. Unquestionably, 
it is not cnoiigb to know that a certain amino acid is 
important in our diet and wbetber or not it is in- 
dispensable to the experimental animal, but more so 
the consequences of deficiency, partiailarly avhen the 
diet contains sub-optimal (|uantities of any of the 
essential amino acids and of any pathological clianges 
that may occur in the essential organs of the body. 

Glynn, Himworth and X’cubergcr (44) kept rats 
on a diet deficient in mclhioniiie and cystine and ob- 
fcn-cd the dcvcloj>ment of massive hepatic necrosis 
and excretion of homogcntisic-likc compounds. These 
abnonnalitics were noted to be preventable when 
cither cystine or inctbioninc uais added to the de- 
ficient diet. Neuberger and Webster (45) as dted 
by Cuthcrbertsoii (46) reported that a deficiencj- of 
the siilfiir-containing amino acids decreases the ability 
of the body to metaiioliz.c aromatic amino acids to 
such an extent that even with small intake of tyro- 
sine and phenylalanine consideralile amount of a 
homogcntisic-likc acid is excreted. Cystine alone par- 
tially jirotccts the animal against this alcoptonuna 
They suggested that the inqxirtant factor which is 
responsible for the development of necrosis, is the 
deficiency' of cystine and that the protective effect 
of metliioninc is due to its being a preairsor ot 
cystine in the body. 

Wanscher (47) found that rats kept on a five 
per cent casein diet develop : ( I ) severe degenera- 
tion of liver cells concomitant witli heminorliage and 
intestinal inflammation, (2) degeneration occurnng 
in the convoluted tubules of the kidneys and (3) 

not infrequently severe chronic convulsions. Increas 

ing the amount of casein in the diet from five pst 
cent to 10 per cent gives no protection to these am- 



A.' J. D. D . 
July, 1949 


Methionine 


253 


mals, but the addition of as little as 0.2 per cent of 
methionine restores normal growth and causes re- 
generation of hepatic tissue. The addition of cj’stine 
alone yields only partial protection, but does not 
prevent loss of weight, whereas cysteine affords no 
beneficial effect whatsoever. Sydenstricker et al. 
(48) observed corneal vascularization in rats kept on 
methionine defident diets. 

It has recently been reported that chloretone and 
phenobarbital accelerate the urinary excretion of vita- 
min C in the rat and cause increased concentration of 
this vitamin in the small intestine, kidneys, liver and 
to a lesser e.xtcnt in the spleen (49). Roberts and 
Siiiegel (50) pursued the latter inve.stigation on rats 
kept on a five per cent casein diet and reported that 
ability of these animals to e.xcrete ascorbic acid in 
response to either chloretone or phenobarbital is 
greatly limited, as compared with those kept on a diet 
of 18 per cent casein. The addition of methionine, 
cystine or both, to the five per cent casein diet, in 
amounts to bring up the sulfur content to that of 
the IS per cent casein level, increase the excretion of 
vitamin C of rats treated with either chloretone or 
phenobarbital. They are, therefore, of the opinion that 
metliionine and cystine do not act directly as pre- 
cursors to vitamin C in the rat, but that the accelerat- 
ing influence they exert on dtamin C excretion is 
related to the generally benefidal effect observed 
when they are added to a low protein diet. 

5. IXTERRELATIONSHir OF MeTHIONINE, CySTINE 

AND Choline in Fatty Lutirs 

The exclusive accumulation of fats in the liver 
may either arise from e.xaggerated ph 3 -siological cir- 
cumstances or from pathological conditions. As a 
rule ])hysiological and jiathological fatty livers are 
distinguished, not onlj' by the quantity of lipids they 
contain, but also by the character and partition of 
these lipids. 

The e.xcessive accumulation of fats in the liver 
has been recognized since 1889 when Minkowski per- 
formed his classical experiment of extirpation of the 
pancreas in dogs. The development of hypergljxemia 
and glj-cosuria in the depancreatized animal over- 
.shadowed that of fatty livers. Not until the discovery 
of insulin took place and the need felt for depancrea- 
tized animals to pursue furthur research on carbohy- 
drate metabolism Avas it realized that insulin alone 
would not suffice to maintain life in the depancreatized 
animal. Following pancreatectomy, an impairment of 
liver function ensues with rapid accumulation of 
lipids and ketone bodies (1). Since the only dif- 
ference between the depancreatized and the intact 
animal is the removal of the pancreas, it was found 
necessary to include raw pancreas in the diet of 
such animals to permit normal hepatic functions 
while insulin is . being parentcrally administered to 
control blood sugar. Hershej' and Soskin (2) also 
discovered that egg-yolk-lecithin could replace raw 
pancreas in the diet of the depancreatized animal and 
restore normal liver function.' Thus' the term Lipo- 


tropic has been applied to such substances that are 
capable of eliminating excessive accumulation of fat 
in the liver caused bj"^ dietarj' deficiencies. 

Individuals with pathological fatty livers do not 
consume an undue amount of fat in the diet nor is 
there an excess of lipids in the blood stream. In ef- 
fect there is a diminution of blood lipids, a reduction 
in cholesterol esters, phosphatides and a disturbed 
pattern of hepatic lipids.'These pathological disorders 
arising from dietary deficiencies will ultimatelj- lead 
to a degeneration of liver cells and cirrhosis and not 
infrequently are accompanied by hemorrhages and 
degenerative lesions in the kidnej's. 

According to Peters and Van Sl 3 'ke (3), “In al- 
most ever 3 ' instance dietar 3 ' fatty livers have been 
traced to the absence from the diet of some com- 
ponents essential for the s 3 ’nthesis of phospholipids 
or the presence of some compound which interferes 
with their s 3 mthesis.” 

Two of the important dietary factors that have been 
investigated and found to possess lipotropic activit 3 ' 
are choline and methionine. Although these two com- 
pounds radically differ from one another in their 
chemical composition, as can be seen from their 
structural formulae, nevertheless they do possess one 
virtue in common, viz. labile methyl group. 


Choline 


Methionine 


OH 


HOCHp-CHg-H - CH3 


CH S-CH CH CH-COOH 
3 2 2\ 

m 

2 


It has been pointed out earlier in this discussion 
that lecithin (phosphatidyl choline) found in egg 
3 mlk was capable of preventing fatty infiltration in 
the liver of the depancreatized dog. The findings of 
Hershe 3 ' and Soskin were subsequently confirmed by 
Best and his associates (4) who also demonstrated 
that the active liptropic agent in lecithin is choline. 
Further research in this field led to the observation 
that the livers of animals kept on choline-deficient 
diets, but containing adequate amounts of casein and 
sucrose, did not accumulate fat. An investigation 
of the active liptropic agent in casein soon revealed, 
that, whereas cystine added to diets deficient in cho- 
line and methionine caused fatty liver infiltration 
in the experimental animal, both d and I methionine 
did not. 


LeGiehln 


CH 0-R 

I 2 

CHO-R 


in^o- 


I^OH 
0-CH CH 
2 2 


OH 

-HH(CH ) 

3 3 


The mechanism of action of choline and methionine 
in preventing fatt 3 ' liver infiltration was undertaken 
and by preparation of compounds containing isotopes 
of H, C, and S the transmethvlation theorv was 
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evolved. 

Traiisiiictliylatioti: In reviewing the .subject of in; 
tcrrclation-ships between clioline and other methylated 
compounds, dn Vigneaud (5) .stated, “The concept 
that mcthylation wa.s a general metabolic procc.s.s wa.s, 
in fact, explicitly stated some fifty years ago by 
Ho/Tmeistcr (1894) who in his .studies on the mcthyla- 
tion of Iclltiriuin suggested the formation of dioiinc 
and creatine might be due to tiie same methylating 
medianism. He even postulated that for the purjiosc 
of mcthylation, a methyl group might bo split oft 
from sonic precursor and attnebed to tlic new moiety.” 

On demethylating metliioninc in the animal system, 
it has been shown that homocy.stinc is the first in- 
tennediate product. Du Vigneaud, Chandler, Moyer 
and Kcpjicl (6, 7) demonstrated that rats receiving 
homocystinc in a diet deficient in botli methionine 
and choline were unable to grow. IJoivcvcr, if was 
found that homocystinc could supjiort growth of 
animals on a methionine-free diet only in the presence 
of choline or betaine. Tliese obsenations were con- 
firmed by others (8, 9). It therefore appears tint 
choline had probably acted as a donor of a methyl 
group for the synthesis of iiiethioninc from hoinoi^'s- 
tine. 

The Ii[X)tropic action of methionine is apparaitly 
due to its ability to contribute methyl groups for 
the synthesis of choline from ethanolaminc (10). 
Evidence for the latter compeund as the source of 
nitrogen of choline is found in the experiments of 
Stetten (11) on rats in which the feeding of cthano- 
laminc containing X*® led to the in vivo synthesis 
of choline containing labelled nitrogen. 

Although both choline and methionine are con- 
sidered excellent transmethylating agents in the ani- 
mal system, their paths only cross at certain inter- 
sections in this complicated system oi fat metabolism 
and evidently only in this respect do they perform 
similar functions. Thereafter each assumes more 
specific roles in metabolism. Choline, for example, 
is not entirely dependent on its labile methyl group 
for its liptropic activity whereas methionine performs 
this function only by donating its methyl group for 
the in vivo synthesis of choline. The latter is an es- 
sential precursor of lecithin and the c-xact mechan- 
ism of its lipotropic activity is yet to be elucidated. 

The lipotropic activity of a large numlxir of com- 
pounds has been investigated and only those sub- 
stances which can form choline or donate their methyl 
groups for its synthesis were found physiologically 
active in preventing fatty liver infiltration. In the 
investigation of casein as a substitute to choline as 
a lipotropic agent, several workers (12, 13, 14) were 
unable to account for tlie total lipotropic activity of 
this protein by its methionine content. In view of 
this, a number of amino acids have been tested and 
found devoid of this activity. Some observers (14) 
implied that the opposing action of cystine and methio- 
nine together could explain the whole lipotropic effect 
of casein. 
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Several sub.stanccs arc known to produce fauv 
hver.s m (he experimental anim.al despite the presence 
of protective do.scs of choline. /\mong these is guan- 
ido.'icetic acid (l.o). This compound oppoTcnlly ex- 
erts its effect in- rajuisitioiiing the methyl ^xotip 
from dioline or metliioninc for the synthesis of cre- 
atine. Like most agents thnt give rise to fatty livers, 
gnianidoacciic .acid induces characteristic lesions in 
the kidneys. 

Ever since its discovery, cystine has ever been an 
elusive comiKiiind and some one liundred years were 
rcfiuircd to cst.-iblisli its exact chemic.a! structure. Be- 
ing a sulfur-oonfatning .amino acid it has occupied 
.stellar roles in the metabolism of amino adds. As 
nictliioniric replaced cystine in its classification among 
the indisiK-nsable amino acids, iiivcsugalors in this 
field were again puzzled by the {leculiarity of cystine 
to promote hepatic f.at infiltration. In young rats, 
for e.vaiiiplc, 0.3 (>er cent of this compound did as 
niiicli daiiingc ns 1.0 per cent and no greater quantity 
of choline w.as necessary to counteract the large dose 
than was needed for the small dose (16). This effect 
of cystine was considered by some workers to be con- 
nected with mctliylation. This c.xplanation is also ap- 
plicable to homocystinc which also induces hepatic 
fat infiltration, and wiiicli has liccn shown by isotopic 
studies to be a metbyl receptor. 

The liver fattening effect of cystine, according to 
Griffith (16, 17) may be accounted for by the ap- 
petite-stimulating effect it produces, thus c,xacting a 
grc.atcr demand for chlorine or methionine in the diet. 
This ohvioii.sly indicates that this particular effect 
of cystine is not due to any specific toxic action nor 
to a direct interference with the process of fat trans- 
portation. Griffiih and Miilford (18) reported that 
the incidence of fatty livers in rats is related to food- 
intake. For the prevention of fatty livers caused by 
cystine, adequate amounts of cither dioline or methi- 
onine must lie incorjiomted in the diet. Thus in rats 
on choline deficient diets and just enough methionine 
to prevent hepatic fatty liver infiltration, cystine en- 
hances appetite and causes deposition of fat in the 
liver. This effect is greater in young growing rats 
than in mature animals (19, 20). 

Recently, Stetten and Salcedo (21) showed that 
the administration of heavy water to rats kept on 
choline deficient diets resulted in the findings of 
deuterium only in the fatty adds of the liver, while 
the addition of cystine to the diets of animals sim- 
ilarly treated, their livers were equally fat however 
deuterium was found in the fatty adds of the liver 
and in the fatty acids of the carcass. It may therefore 
be concluded that cystine is a general fattening agent 
whereas the lack of choline seems to block the move- 
ment of fat from the liver to other tissues of the 
body. 

VI Methionine in Normal Humans and in 
Hepatic Cirrhosis 

This amino acid has been shown by numerous m- 
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vestigators (1 to 4) to be indispensable to man. Its 
quantitative requirement in the normal adult human 
has not as yet been fully established. According to 
Rose (5) the upper limit of man’s daily intake of 
this amino acid is 50 mg. per kilogram of Iwdy weight 
or 3.50 gm. for a man weighing 70 kg. In deficiency 
disorders and in certain metabolic d 3 -sfunction 5 addi- 
tional supplements of methionine are required. 

In 1941, G\-orgy and Goldblait (6) observed that 
necrosis or cirrhosis of the liver would develop in 
rats on a low protein-intake and that the administra- 
tion of choline would prevent the development of 
these syndromes. Daft, Sebrell and Lillie (7) con- 
firmed their work and added that some protc-ction 
to the liver was afforded bj- the addition of choline 
and methionine or b\- methionine alone. In 1942, Fa- 
gin, and Zinn (9) and in 1943, Fagin, Sah^nin and 
Pagel (10) clinicalK' investigated the lipotropic ac- 
tiviU' of an amino acid mixture and reported that 
liver specimens from patients with cirrhosis of the 
liver due to chronic alcoholism, who had received 
amino acids, contained a greater percentage of pro- 
tein and a lesser percentage of fat than specimens 
liver .s]>ecimens from patients with cirrhosis of the 
from patients who had not received amino acid therapy. 
They postulated that the lipotropic activiU' of the 
preparation they tised was primarily due to its methi- 
onine content. In 1944, Beattie and Marshall (11) 
published their observations on a case of a young 
.soldier with infective hepatitis who fully recovered 
following the injection of methionine; however they 
stated that in chronic cases superimposed on a pre- 
e.xisting cirrhosis there might be limited improvement 
with methionine therapy. Barclay et al. (12) intra- 
venou.slv administered 10 gm. of methionine daily and 
obtained dramatic results in two patients with in- 
fective hepatitis; they felt that the failure of Higgins 
et al (13) to achieve similar results was due to the 
inadequacy of the dosage the latter used in their 
clinical studies. Barclaj' and Cooke ( 14) also ob- 
tained excellent results when both choline and methi- 
onine were intravcnouslj' injected into a patient who 
had severe hepatorenal injurj' as a result of large 
doses of barbiturates. Wilson. Pollock and Harris 
(15) oralK' administered methionine to 52 patients 
with infective hepatitis and found a significant short- 
ening of the period of recovery as compared ^yith 
51 control cases who had not received methionine. 
Ferriman, Williams and Cadman (10) gave methi- 
onine to a patient with subacute necrosis and two 
months after the methionine treatment reported com- 
plete recover}'. Eddy (17, 18) studied the effect of 
this amino acid in patients with toxic hepatitis caused 
by trinitrotoluene and carbon tetrachloride poisoning 
and obtained favorable results. In 1947, Morrison 
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(19) after a careful clinical study of methionine and 
choline therapy that extended over three years stated 
that patients treated with these agents showed greater 
improvement, a lower incidence of mortality and a 
more definite decrease in ascites than those patients 
managed without methionine and choline. The recent 
observations of Beams and Endicott (20) point de- 
cisively toward the effectiveness of methionine alone 
in the treatment of cirrhosis in the decompensated 
stage. They showed by means liver biopsies definite 
histologic changes and clinical improvement particu- 
larly in hepatic function (demonstrable by liver func- 
tion tests). These investigators recommended an aver- 
age daily dose of two to five gm. of DL-methionine 
as a dietary supplement for the treatment of drrhosis 
of the liver. 

Summary 

1. Methionine is an indispensable amino acid to 
the diets of man and animals. Cystine is not, but its 
inclusion in the diet enhances grow'th of animals and 
spares to a certain extent the demand on methionine 
by the body. 

2. Methionine has been reported to play an im- 
portant role in detoxication mechanisms to such 
poisons as chloroform, trinitrotoluene, nicotinic acid, 
selenium etc. and certain observers indicated that it 
could prevent liver injur}- due to barbiturate poison- 
ing. 

3. By virtue of its labile methyl group, methionine 
possesses lipotropic activity. This property is explained 
on its ability to donate its methyl group to the in vivo 
synthesis of choline. 

4. By means of isotopic studies this sulfur-con- 
taining amino acid has been shown to be the precursor 
of creatine in the body, hence it is indirectly con- 
cerned with phospho-creatine and its relation to 
muscular activity. 

5. For normal adult humans the upper limit of 
methionine requirement is 50 mg. per kg. of body 
weight or about 3.50 gm. for a man weighing 70 kg. 

6. Both forms of DL-methionine are apparently 
equally utilized by animals and by man. 

7. DL-methionine has been found to be a useful 
agent for the treatment of hepatic cirrhosis. The 
recommended daily dose is from t\vo to five gm. 

8. Numerous natural foodstuffs of plant origin, 
rich in protein, have been s’nown by chemical and 
biological assays to possess low biological values as 
a result of their low methionine content. The biolog- 
ical values of these foods could be enhanced by methi- 
onine supplement. 
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Acute Amebic Dysentery 

By 

R.-\PH.-\EL SANDLER, M.D. (Berlin) 


D.T.M.&H. 


A cute ameuic dysentery is a rare event in ame- 
jiasis, or infection by Entameba Histolytica, and 
is characterized bj' frequent dysenteric stools contain- 
ing blood and mucus, in which abundant amebae are 
usually found without difficulty. The dysenteric syn- 
drome, contrary to current acceptances, is very 


( lAondon ; 

ISR.AEL 

uncommon, and the idea that it is common has arisen 
from reports emanating from hospitals to which the 
more acute cases naturally are sent, and v/here the 
chronic disease seldom is seen, except when a case 
comes in for a check-up. In the chronic cases, the 
etiology usually is missed, since, in the absence of 
acute diarrhea, the stools are not subjected to ade- 
quate examination. Then, again, certain non-patho- 
genic amebae, or even mucosal cells sometimes are 
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mistaken for E. histolytica through lack of knov.-lcd^TC 
of this orfjanism. Finally, I find that most physidans 
are insufficiently aware of the distinct dilTercncc in 
symptomatolofj}’ between amebic and bacillary* dysen- 
tery. 

Bacillary dysentery, as well as other diarriicas. 
arc frequently mistaken for amebic dysentery, but 
it should be borne in mind that an epidemic of ame- 
bic dysentery is never likely to occur. Manson-Bahr 
refers to this point, and states that in the Gallipoli 
campaign of W'orld War J, it led to grave conse- 
quences for the jiaticnts. Wenyon has c.xprcsscd a 
belief that the famous Chicago epidemic of 1935, 
which was traced to a hotel, was actually an epidemic 
of bacill.iry dysentery in persons in whom the E. 
histolytica carrier rate was high. In Palestine, ame- 
bic dysentery was diagnosed much too frequently until 
it was understood that the majority of the eases 
were of b.acillary origin. Many physicians were in 
the habit of administcn'ng emetine in every case of 
protracted diarrhea without sufficient etiological in- 
vestigation. Chronic amebiasis in Palestine, and pre- 
sumably in other countries, is at least ten times as 
freriuent as the acute intestinal manifestation. 

In this paper, while I do not attempt to indicate 
that profound difTcrence, either in pathology or clin- 
ical findings, e.xists between the two fonns of dys- 
entery, I desire to show that there are si>cciat features 
which ]x;rmit clinical dilTercntiation Ivetwcen bacil- 
lary and amebic dysentery. Careful study of the 
patient’s history and his complaints should arouse 
strong suspicions as to the nature of the diarrhea 
from which he is suffering. 

The report is based on a thorough investigation of 
35 cases of true amebic dyscnteiy which occurred 
in Palestine in different localities and at different 
times. All were adults between 20 and 56 years of 
age, the majority being lictwccn 30 and 40. In nine 
cases the attacks came on without any previous 
histoiy of alxlominal distress. The others gave the 
usuariiistory — slight attacks of diarrhea, alternat- 
ing with constipation, severe gaseous distention, and 
so on. In four cases, dysenteric disturbances had been 
noted several months previously. In all these 3o 
cases there w.as a relative feeling of well-being in 
spite of large nuiribers of evacuations, and they 
were all able to work, thus conforming to Manson- 
Bahr’s conception of “walking dysentery.” Many of 
them waited a week or more before consulting the 
physician and the diarrhea, in the absence of therapy, 
continued for two weeks or longer with from five 
to 10 evacuations per day. In no instance did fever 
occur. In onlj- one case, which ended in death, the 
temperature rose conjointly with the appearance of 
signs of peritonitis. It is remarkable that the apj^titc 
usually remains good. Tilie patient often says: “My 
appetite is fine and I feel excellent. The tongue is 
clean. When anorexia accompanied by nausea ap- 
.pears, a complication subsequently is found, usually 
in the liver. One patient with dyspepsia was in the 
beginning of pregnancy, and two suffered from duo- 
denal ulcer. Pain if present, is insignificant, except 


for colic before evacuation, and there is no aMomiaal 
lendcrncss. .Slight tenesmus may be noted. The stool 
IS soft, chocolate-brown in color, and mixed with 
mucus and bkxKl. When clear mucus .appears, it is 
darker in shade than the mucus seen in badllarv dys- 
entery. In laises without any preceding abd^inal 
liistory, all syniploms subsided after the firn in- 
jeetion of emetine. In those cases in whom thr-r'* 
had been a previous history of abdominal distris 
or diarrhea, only slight amelioration of svmptoms 
was effected after three to four injections of'emetiiie, 
and jiams persisted, apjwtite did not return, weak- 
ness remained, and dv.^cnteric attacks recurred. Eme- 
tine was followed by Tatren, 1.5 grams daily for 
two weeks. Two brief ease reqwns arc submitted: 


Cotfr 1. IL Ij., a v.’oman of ytrxrf of Two 
provlou.^ly, wutj^rn diarrhrn. with mucus arA blood. avA 
an many as '■viic'natlon.s cl-iUy although 

hid nM-rr previously hid nbdomlnil symptom?. Sbe 
UTiK without p.ilri, fippf’tlte ^rood .md feeling 

excHIrnt. A 5tool ^xamlnitlon rhowed nbundant, free 
Hnlnm^bi hlfitolyilen. In rnpfd motion, and contalr.i::^ 
er>'throcylf*;. Ahdornimi eumlnitlon v/ae n^'citlve. After 
the llrpt Injectlrm of emetine, diarrhf’i a.nd 

hovc»r returned, and ehe was well ihre^ months later. 


Case 2. Ch. A« H?. History* showed rfvvrn di- 

nn'ht'.i four yfir? pr'-vloii-ly and for several years 
mild diirrh*'! nltornitlnc with ronstlpitlon and 5ome 
fjjinor ntMlomlnil juln. Tim abdomen vra.*4 s^merely dis- 
tended and he rornplilned of niuj'ci, anorexia, tene.^mus 
and (Tcneml weahncp*!, but his continued working ia 
of a ff*vrrr* hlrnnly diarrhea the prc'dous week. 
The upper nbdomcn wa.n lender and the tonmic coated, 
and the iU'ep. thoueh not rnLir#;od, was .sensitive to fist 
percU5Mon. li hlfitolylJca were found In the stools. Even 
Jift^r thrr*o Inj»‘CtIonH of *'m<'tlnf. he rtlU had three or 
four daily evacuation^, but the stools looked better. He 
continued 111 after three weeks of treatment with the 
orr^nJsm still cudly found In the siool.s. 


-An.ilysis of the symptomatology: The sjauptoma- 
tology of amoebic dysentery is easily understood 
when we remember that the process in the uncompli- 
cated case is strialy localized. This is the reason for 
the lack of generalized response; general good feel- 
ing. no fever, no leucocytosis, no symptoms from 
the upper abdomen, only local pains. Only when the 
par.asitcs invade the deeper layers and give rise to 
inflammation of the peritoneum, or if they arc swept 
with the blood stream into other internal organs, 
especially the liver, do general reactions occur. It 
is interesting, to note that even diarrhea persisting 
for a week or more does not give rise to notable 
weakness, whereas a p.aticnt suffering from bacil- 
lary dysentery with many evacuations feels bad and 
weak after a short time. This lack of reaction should 
attract attention to the specific etiology. 

The two cases described above are given as samples 
for two different disease patterns. In the first, the 
disease was not preceded by any abdominal dis- 
turbances. While in good health the patient suddenly- 
had a dysenteric attack. These are the cases in which 
the influence of emetine is wonderful indeed. Th^ 
disturbances pass immediately and no signs of irn- 
tability of the bowels remain. These facts sugg^t 
that the process is not only localized, but it also did 
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not burrow deeper which means that it did not give 
rise to destruction of tissue and certainly did not 
produce metastases. I feel that these are instances 
of recent infection which gave rise, for an unknown 
reason, to a strong early reaction. The process is 
certainly still superficial, and it seems that emetine 
H'iJ! only then reach the amoebae. This conception 
conforms with the opinion of those who maintain 
that emetine does not help when the amoebae are 
localized in the deeper layers of th bowel wall (Cho- 
pra). This is evidently the reason why emetine is 

apparently of no help in the cases of the second 

kind, which represent instances of chronic amebiasis 
with dysenteric exacerbations. An unspecific action 
on the mucous membrane of the intestine may also 
be considered. 

Because of the above reasons, should the field of 
application of emetine which has been limited to 

dysenteric attacks and secondary amebiasis be fur- 
ther narrowed, by takmg out the dysenteric at- 
tacks of chronic amebiasis? Because of the toxic 
properties of emetine we should try to define strict 
indications, and apply it only where it is known to 
be efficient. 

The dysenteric reaction must be understood as a 
complication and, as already stated, a rare one. Ac- 
cording to Acton, it is encountered in only 5% of 
afl infected. Manson-Bahr met only four among 
535 cases, and Canaan found cases of amoeliic dys- 
entery very rarely even in Palestine (Arabs only). 

We should now seek the cause of this dysenteric 
reaction. With this question we enter into the com- 
plex pathology' of amebiasis. But here is not the place 
for detailed discussion of these unsettled problems. 

I only intend to give some hints. 

The dysenteric reaction is dependent in part on 
the condition and the constitution of the infected 
person, and in part on extraneous factors. The higher 
age (56) of the one fatal case, in conjunction with his 
bad general condition, is surely to be blamed, at 
least partly for, the severity' of his illness. Ac- 
cording to Alexander and Meleney, lack of Proteins 
and Vitamins does not cause a greater infection rate, 
but more disturbances, Europeans suffer more than 
natives (Gurwitz-Tiberias), because of diminution 
of general resistance, or perhaps due to a lack of 
immunity. Surely the sensitivity of cultured people 
and their ability' to express their feelings also play 
an important role in determining the symptomatology- 
especially' of abdominal disturbances. Generally, the 
graver forms of amebic infection are most frequent 
in tropical countries. In our cases, there was no ap- 
parent cause for the dysenteric reaction. All the pa- 
tients were well nourished and healthy, and . the at- 
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tacks occurred in winter as well as in summer. 

Of course, the idea is appealing that the dysenteric 
attack is caused by' a more virulent strain of En- 
tamoeba histolytica, or that an apathogenic strain 
lodging for some time in the bowels, becomes sud- 
denly pathogenic. Until now, however, nobody suc- 
ceeded in proving the existence of a species or a 
strain which always gives rise to grave disturbances 
or always to light ones. It was proved, however, that 
one strain may- cause all conditions, from the healthy 
carrier state to the gravest illness. So far, we have 
no evidence for the possibility of a change of virulence. 

Because of lack of evidence, some authors want 
to ascribe differences in the sy'mptomatoiogy' of the 
disease to the interaction of certain bacteria, (Ac- 
ton, Deschiens). According to these. Entamoeba his- 
tolytica is a non-pathogenic parasite and only' be- 
comes pathogenic by' a change of the intestinal flora. 
The bacteria concerned are streptococci, B. coli, and 
especially B. dysenteriae. On pathological grounds, 
however, and because of the character of amebic 
dysentery, this opinion does not seem to be acceptable 
(Meleney and Frey, Faust). 

Amebic dysentery is a rare happening in the course 
of infection with Entameba histolytica (Amebiasis). 
Erroneously, it is often thought to represent the 
characteristic picture of amebic infection. Its features 
differ also from those of bacillary' dysentery'. 

On the basis of 35 cases of amebic dysentery 
which were diagnosed in Palestine, the characteristic 
features of this condition are described. These are 
distinguished by a general well-being in contradic- 
tion to the grave dysenteric disturbances. Two cases 
are described to represent two different types of 
dysenteric attacks. The first, without any history 
of abdominal disturbances, whose illness began with 
the dysenteric attack. In the second, the diarrhea 
represents only an exacerbation of a long drawn 
chronic process. In the first, all the symptoms and 
signs of the disease passed after one or tivo injec- 
tions of emetine, and did not recur. 

The first is thought to originate from a recent 
and still supierficial infection, which, because of 
some unknown reason, gave rise immediately to a 
dysenteric attack. The cases of the second ty'pe were 
influenced very little by emetine. This observation 
should narrow the field of indication of emetine still 
further. 

The cause of the dysenteric reaction which should 
be understood as a complication of amebiasis, is 
not clear. It is dependent on the one hand on the 
patient’s condition and on the other hand perhaps 
on spedal qualities of the parasite or on the influence 
of bacteria lodging in the intestine. 
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A Consideration of Certain Sources of Error in the Positive Diagnosis of 

Gastric Carcinoma 


Knnv n. palmi-: 

T T IS (jVEsriosM'iU: wlietiicr tlic removal of a noii- 

cancerous .stomndi is in retrospect justified hy an 
nneortain tiiatfno.sis of jja.'^tric cancer. 2eal for fni- 
proving the surgical cure rate of carcinoma of the 
stomac.’i Iiy .nltaeking earlier lesions is mi direct e<} 
if diagnostic criteria are relaxed lieyonil a certain 
point. I’liere is a resiton.siln'lity t" alistnin from surgery 
on flic nonnal stoin.acli, a.s tvell as a re.spon.sihilitv to re* 
move the malignancy as .stxni as ]/>ssit(Ie, Put nn fortun- 
ately, liotvever comniendalile such thoughts may Kx ccr- 
tanity of tiiagnosis must necessarily decrea.se with 
diminished .size and age of tlie lesion, and .several 
moral and practical factors encourage surgery when 
there is a certain reasonableness of suspicion of 
malignancy. 

On the one hand, there is the o(tmi(iresent pm- 
fessional cancer-phohin, witii its <lrive to catch the 
cancer in a curable stage, phis tlie rc.nlization that, 
since the pathologist often cannot determine wheth- 
er a resected .stomacli contains a malignant lesion until 
histologic studies are made, the clinician can hardly 
presume to make a jio.sitivc diagnosis of no cancer. 
For this latter reason, tlie surgeon who has de- 
cided to operate feels obliged to resect, even though 
the stomach at operation appears normal grossly 
— if tile earliest lesions are to be cured, the mat- 
ter must not be decided .at operation. Once the pro- 
operative diagnosis of cancer has been decided 
upon, the immediate clinical problem has resolved 
it.self — diagnostic errors wliich may he revealed can 
he reviewed later. Although it may be true that cer- 
tain gastric lesions which arc easily misdiagnosed 
as early carcinoma arc also best treated b_v resection, 
it is not pcrmi.>;sible to e.xciise a di,agnostic error on 
such grounds. 

On the other hand, wlien a p.itient is submitted to 
gastrectoni}', he is submitted to an operative risk, be 
receives a total vagotomy below the line of resection, 
he is from that time to some extent a gastric crip- 
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pie, and he s.'.nfKi.s a rather poor cJiance of being 
cured i>f any malignancy which might be present. 

1 he jiroblem t.rke.- ofi several ,asf>ects. There is 
the problem of the patient, referred with the posi- 
fite diagno..;:.s of gastric malignancy, who after ap- 
propri.ne in vest ig.it ion appear.s to have no malig- 
nant disease. Tlicre i.s the patient in whom repeated 
^-Giy i)r g.asir'i-copic e.vamin.'itions hy one c.vaminer 
give varyiiyg imjircs.'ions regarding the presence of 
tumor, and the patient in whom X-ray and gas'ro- 
scopic opinions lead to discordant diagnoses. In any 
of these sitii.ations the best clinical judgment may 
necessitate resort to surgical treatment — the remark 
that the best diagno.=is is not necessarily the correct 
one was more than .a quip. 

There arc reported here data in the cases of sev- 
eral patients who presented difhcult diagnostic prob- 
lems in the field of early gastric carcinoma, patients 
in wiiom the demonstrable abnormalities suggesting 
fiiinor were interpreted at difTerent stages of inves- 
tigation as probable or pisitive indication tor .gastric re- 
section, and in whom final anah'si.s indicated the ab.-cncc 
of tumor. R.y assemhliiig this data it w.a-s ho;>ed tiwt 
.'Oine tendency might i»e foiinrl which would .allow a 
better iiiiderstaiuling of the causes underlying the dia- 
gnostic errors involved. -An iniport.ant sidelight would lx: 
an evaluation of the oft-meiuioned concept of the “com- 
plementary diagnostic roic.s of the radioksgic and gastro- 
scopic methods.” 

Matekeal 

The 2S patients presented were white male mili- 
tary personnel studied at Walter Reed General Hos- 
pital. a Tumor Center, by a rather closely-knit diag- 
nostic and surgical staff. The .^rmy set-up assured 
diagnostic teamwork-, which, in turn, assured a con- 
.cervativc approach; although there were often dii- 
fereuces of diagnostic opinion, no patient was oper- 
ated upon unless there tvas concerted approtal of 
the radiologic, gastroscopic and surgical stalls, as 
Avcll as unanimous written approtal of a Tumor 
Board composed of the chiefs of tlie hospital sendees. 
Some of the patients were admitted directly 
initially studied here and others rvere referred 
from other Army hospitals rr-ith transfer diagnoses 
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of gastric carcinoma of varying degrees of certainty. 
All patients were at some time incorrectly diagnosed 
as having carcinoma of the stomach. The error of the 
diagnosis was proven by the .study of the resected 
stomachs in 1 1 patients ( Group 1 ) , and recognized 
without surgery by the combined opinions of all 
e.\'aminers in the cases of 17 patients in whom 
operation was decided against (Group 2). Thus, 
in Group 2 the final diagnoses, which are used for 
comparative purposes herein, were not proven histo- 
pathologically. The final decison was rendered in 
each case within a period of three weeks of admis- 
sion to this hospital ; the problem of each diagnosis 
was considered to be a static one — a period of 
observation for the purpose of demonstrating a 
changing piaure has not been considered jiroper man- 
agement in this tumor center. It was often found ne- 
cessary to rqieat cenain examinations .several times be- 
fore a projHir decision could be reached. Thus, an aver- 
age of 2.9 gastrointestinal X-ray examinations and .3.2 
gastroscopies was done per patient. 

Results ("See Table) 

Location of questionable area. The antrum was the 
region most frequenth' involved in diagnostic error. 
Among the 28 cases, the mistake was made in the 
interpretation of antral findings in 19. The greater 
curvature of the pars media presented the difficulty 
in five cases, the lesser curvature of the pars media 
in three, and the fundus in one. The same relative 
proportions hold when the figures are broken down 
into the resected and non-operated groups. 

Lesions mistaken for carcinoma. The final diagnoses 
included 12 cases of chronic hypertrophic gastritis 
of the antrum, six of licnign gastric ulcer, five normal 
stomachs, two chronic superficial gastritis of the antrum, 
and one each of benign adenoma, gastric syphilis, and 
more generalized chronic hypertrophic gastritis. 

Types of lesion upon sohicU operation was resorted to. 
In the series considered here, all cases of gastric 
ulcer were resected, not because it has been the 
policy to remove all gastric ulcers, but because they 
were mistaken for carcinoma. Of the 15 patients 
whose stomachs were found to be diseased merely 
with one of the chronic gastritides, however, only 
two were submitted to operation. In one of the five 
patients with normal stomachs, the correct diagnosis 
did not become evident until the resected specimen 
had been examined. 

The diagnostic efficiencies of x-ray and gastroscopic 
methods. It is notable that in only one case of this 
series did both roentgenologist and gastroscopist 
make the diagnosis of carcinoma. One or the other 
method revealed no evidence of malignant disease 
in the remaining 27 ; nevertheless, in 10 of these the 
findings suggesting carcinoma, as demonstrated by 
one method alone, were felt valid enough to war- 
rant gastric resection. At some time during this study', 
an incorrect diagnosis was made roentgcnologically 
in each of 23 patients, and gastroscopically in six. 
Of the patients who were submitted to operation, 


the X-ray diagnosis was wrong in seven and the 
gastroscopic in five; one of the latter proved to 
be a nonnal stomach and another simple chronic 
hypertrophic gastritis. A large proportion of the X- 
ray errors (14 patients) was due to misinterpreta- 
tion of deformities produced in the antrum by one 
of the chronic gastritides. Gastric resection indicated that 
the X-ray differentiation of benign ulcer from 
ulcerated carcinoma had been less accurate than the 
gastroscopic. 

' • • Discussiox 

Efforts in the clinical investigation of gastric 
, cancer have been directed largely toward the avoid- 
ance, at all costs, of overlooking an early lesion. 
Many studies have considered this, the negative side 
of the problem, and the results must be eventually 
a better control of the disease. But needless resection 
of a stomach as a result ’ of diagnostic error must 
also be considered a disease to be avoided. This is 
not a popular point of view where cancer is concerned. 
Although ov'er-diagnosis of gastric cancer may, in 
truth, be more commendable than under-diagnosis, 
both attitudes are to be avoided. 

There are only two methods for the positive diag- 
nosis of gastric cancer prior to operation — radio- 
logic and gastroscopic — and no other test gives 
much specific information. It is probable that methods 
for cytologic examination of the gastric contents 
will in the future offer helpful diagnostic informa- 
tion in certain cases. It has become rather trite to 
point out that gastroscopy and roentgenography are 
complementary methods for examination of the 
stomach, and that there are valid practical objec- 
tions to comparisons of relative diagnostic efficiencies. 
When, however, the problem of elucidating causes 
for diagnostic error arises, it is essential that the 
sources be uncovered. The practical demonstration 
of the methods’ complementary’ function was an 
important result of this study. The diagnostic errors 
were correlated in a remarkable manner with the fail- 
ure of the methods to back each other up. In only one 
of the cases did the X-ray and gastroscopic diagnoses 
of cancer agree; the error was suggested although 
not recognized in ten who came to operation. By 
repeated examinations the errors in the other 17 
became evident. The serial gastroscopic studies in 
any one patient, particularly' among the group with 
antral gastritis, were helpful in convincing the ex- 
aminer, as well as the others concerned, that no 
malignancy was present. At the risk of offending the 
professional mind, it must be pointed out that in- 
dependence of diagnostic decision on the parts of 
the various examiners must necessarily pay important 
dividends. Although somewhat paradoxical, it has 
been found that the closest cooperation between 
radiologist and gastroscopist — and, therefore, the 
greatest diagnostic accuracy — stems from a mutual 



262 


The American Joobnai. of Digestive Diseases 


Volume IS 
Number I 


TABLE I 

Data on 28 patients in whom an erroneous diagnosis of gastric carcinoma was made. 


GROUP 1 

Patients diagnosed 
as ca, operated on, 
no ca found. 


GROUP 2 

Patients in whom ca 
suspected, operation 
decided against, fi. 
nal Dx: no ca. 


Number of patients 

Ga.stroscopic Dx of ca -wrong 

X-ray Dx of ca 'wrong 

Gastro. and X-ray Dx of ca wrong 

11 

5 

7 

1 

17 


Castro. Dx suspicious of ca 


1 


X-ray Dx suspicious of ca 


le 


Both suspicious of ca 


0 


Location of region in question 




Antrum 

7 

12 


Great curve pars media 

2 

3 


Desser curve pars media 

2 

1 


Fundus 

0 

1 


Pathologic diagnosis 

Gastro:ca X-ray:ca 



Normal stomach (I case) 

1 



Benign ulcer (6 cases) 

2 S 



Chronic hypertrophic gastritis (2) 

1 1 



Benign adenoma (I) 

1 



Gastric syphilis (1) 

1 



Final diagnosis (clinical) 


Gastrorca X- 

•ray:ca 

Normal stomach (4 cases) 


1 

3 

Chr. hypertrophic antral gastritis (10) 



10 

■Chr. superficial antral gastritis (2) 



2 

Chr, hypertr. gastritis, general (1) 



1 


friendly skepticism of the other's diagnosis. It is 
not enough that an effort he made to avoid reading 
the findings of one into the picture as it is seen by 
the other. By correlating the discrepandes, some 
therapeutic errors may be avoided. The X-ray or 
gastroscopic diagnosis of “I don’t know” is often 
a commendable one. Moersch (1) has summed up 
these matters well from the endoscopist’s point of 
view: “All too frequently'-, an attempt is made to 
establish a definite gastroscopic diagnosis by a 
single examination. When there is a question of 
doubt, it is well to employ the Taj'lor ‘two-look’ 
technic, and especially to emulate the roentgenologists, 
who have learned by' experience that much may be 
learned by repeating an examination once, twee, or 
even more times. “Latter he added (2) : “It has been 
my' obserTOtion that a frequent cause for error in gas- 
troscopic diagnosis is an attempt to have the gastro- 
scopic findings correspond to the clinical history.” 

' Two questions immediately arise out of the data 
presented here; how many early gastric carcinomas 
were not detected or suspected in other patients 
studied during the same period, and what will be 
the cure rate in those patients who were correctly 
diagnosed as early carcinoma and treated surgically? 
The more general corollary' question is: in view 
of the diagnostic difficulties involved at what 
point do operative risk and post curative morbidity 
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properly preclude earlier and, diagnostically, less 
certain attempts to remove gastric carcinoma? It 
would be important to know the answers, but none 
can be given at this time. It is apparent that the 
series presented here demonstrates that there can 
be many mistakes even when a conservative attitude 
governs the thinking in team diagnosis. 

Summary And Conclusions 

1. In spite of repeated X-ray' and gastroscopic ex- 
aminations, as well as a diagnostic attitude of ske^ 
tidsm and caution, an erroneous diagnosis of cara- 
noma of the stomach led to needless gastric resec- 
tion in 11 patients. 

In 17 .other patients an incorrect diagnosis of gastric 
cancer was made, but the error was detected and 
operation avoided by' additional X-ray and gastro- 
scopic studies. 

2. Chronic antral gastritis was the disease most 
frec^uentiy mistaken for cardnoma. 

3. Because in only one of the 28 misdiagnosed cases 
did the roentgenologist and gastroscopist agree on 
the diagnosis of cancer, the study emphasizes that 
an X-ray: gastroscopic discrepancy must engender 
serious doubt as to the presence of a malignant 
lesion. 
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N DT RITION 

Effects of Bone Meal on Ora! Structures in Pregnancy 


By 
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and 
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T N Tin: PAST, many erroneous ideas were held 

concerning the effeas of pregnanc}- on the oral 
structures of pregnant women. The ohi legend, "a 
tooth for ever}' child,” was Ixilieved by many 
physicians and dentists, ns well as by the laity, witli 
the result that oral health was neglected at a time 
when it should have received special attention. 
Today, fortunately, this is not the case. A review 
of current literature shows tltat the mouths of co- 
OiKTative pregmant women now receive the care 
which they deserve. 

Interest in the field of dentistry tor pregnant wo- 
men has only developed within the past decade. 
Prior to 1939 little was written on the subject. The 
research of such men as Schour (1), Bear (2), 
Bahler (3), James (4) and others, and the work of 
a host of histologists., pathologists, and physiologists 
have unearthed a wealth of material. 

Gross endocrine imbalance due to pregnancy and 
a faulty diet may affect the oral structures, but 
these disturbances are rare and generally affect 
the body as a whole. .Are oral disturbances any more 
common in pregnant women than in non-pregnant? 
With the single e.-^ception as shown by Cahn (5), 
a transient pulp hj-pcTCmia is likely to occur in the 
early months. This hyperemia is only a temporary 
condition with absolutely no after-efferts. Is the 
formation of new caries greater in pregnant women 
than in the non-prq^nant of the same age? Accord- 
ing to some authors, it is retarded, while others be- 
lie\'e that pre-existing caries may be aggravated in 
pregnancy, and this advance made more rapid. 

When once fully formed, the teeth can not be 
changed except by external factors. Unlike bone, 
the teeth do not serve as calcium stores, and can 
not be called upon to meet physiological needs. Enam- 
el- is non-vital, and does not enter into the picture. 
Dentin, however, is vital, and may be affected by a cal- 
cium deficiency. When first formed, dentin is a col- 
lagenous matrix which later calcifies. . Since dentin is 
formed by pulp continuously throughout life, with 
increased local formation responding to caries or other 
local stimulation, a lack of calcium may result in, a 

• Prom the t>eptn. of Oral Suirei^ and Gynecology of 
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weakened flentin layer. With the exception of pre- 
existing caries, as mentioned above, this effect is with- 
out consequence because the tooth at this time is al- 
ready fully matured. Cementum is never affected by 
pregnancy. Only pathological lesions such as abscesses 
can cause the resorption of cementum or the tooth root. 

.'\ calcium deficiency may affect the bony structures 
of the mouth in a more serious manner. In an acute de- 
ficiency, tlie jaw bones, like other bones, may be cal- 
led upon to release some of their calcium. In that case, 
the teeth will lose their support, and consequently- al- 
though perfectly sound, may be lost. This so-called per- 
iodontal disease, not always caused by defidcncy is 
common in middle-aged people. -Altliough theoretically 
possible, it is not particularly manifest during preg- 
nancy. 

Other studies have shown salivary changes during 
pregnancy. In some women there is an increased sali- 
rary flow of a slightly more acid sali-va. Here again, 
ho^v•ever, no liarmful sequellae have been observed. 
The condition of gingival hypertrophy of pregnancy, of 
little note, is due to metabolic disturbance, and tends 
to disappear after delivery. 

The above discussion intimates that pregnancy has 
little effect on the dental health of the mother. The den- 
tition of the fetus, however, may be vitally affected by 
the mother’s diet. Such a study has been undertaken 
and recently reported by Toverud (6) who used med- 
ication similar to our controls. No bone meal was used. 
"A comparison of children coming under control after 
the first year of life ■with those controlled from birth 
showed a 50% reduction in the incidence of dental car- 
ies in the latter group.” 

One allied subject remains to ibe discussed: that of 
dental care during pregnancy. Most practitioners are 
confirmed in their belief that any sound conservative 
treatment may be undertaken. Root canal therapy and 
extensive surgery should not be attempted during the 
last few weeks. Common sense and a careful study of 
the patient should dictate the procedure to be followed. 

We are presenting here clinical observations made 
upon 250 cases of women pre- and postpartum. Of 
these cases, we have 250 recorded dental reports of the 
patients’ first visits and 114 follow-up dental reports. 

, Only the latter cases are. included in this presentation 
The 114 cases are sub-divided into two groups 50 cOn- 



264 


The American Journal of Digestive Diseases 


trols cases and 64 cases using meal. 

The plan of procedure was as follows: 

1. In the usual prenatal Instructions to the patient on 
her first pre-natal visit, special emphasis was placed 
on dental care, and the patient was referred to her 
dentist with the following letter; 

Re: 

Dear Doctor : 

Will you kindly mail me a report on the above 
named patient stating; the following: 

Number of fillings 

Number of loose fillings 

Number of cavities 

Gum erosion 

Epulis 

Tartar 

Condition of enamel 

Estimate general condition of mouth as poor. 

good, excellent. 

Many thanks for your thoughtful cooperation. 

Sincerely yours. 

a. A special notation was made on the obstetrical 
record. The patient was reminded to get her 
dental report each prenatal i-i.slt. We were suc- 
cessful 250 times. 

b. If the dentist failed to reply, the duplicate of 
the letter given to the patient was sent direct 

to his office. 

2. Postpartum — a letter was sent to the patient stress- 
ing the advisability of a dental recheck. If there 
was no response to this, a final "this is urgent" letter 
followed asking for her cooperation In continuing 
the good care received during pregnancy. 

a. An additional letter was sent to the dentist, 
enclosing a special form to be filled .out and 
returned to us. and a stamped-addressed envelope 
to be mailed to the patient with her appointment 
card. We felt that "two-way” pressure to make 
the patient dental con.scious woud be more 
effective. We were 50 per cent successful. 

3. In all — two follow-up letters were sent to the dentist. 

a. In the first, alreadj' mentioned above, the den- 
tist was asked to recheck the condition of the 
patient’s teeth po.stpartum. and state, on the 
t , , , special form enclosed, whether, in comparison 
to his examination during the early prenatal 
months, the teeth showed; 

Check one Yes No 

( ) . ( ) 


to increased . 


(I) Tendency 
cavitation 

) (2) Loosening of fillings 

) (3) Deterioration of enamel 

) (4) Increase of erosions 

) (5) Increase of gingival car- 

ies 

(6) Loosening of teeth in 
sockets 

(7) General condition of 
mouth 

114 dentlste replied to the first postpartum checkup. 

' ' i). In order to get unbiased dental observations 
'-•'the ' following ietter vvas sent: 

• ■■ . r Re ....tf 


( ) ( ) 


Dear Doctor 


Volume 16 
Number 7 

You have been veo' thoughtful in your coop»„. 
tion in reporting the general condition of the mouth 
of your patient before and after pregnancy. 

She has had calcium and vitamins, bone phos- 
phates, products containing fluorine, etc. 

Do you think her mouth condition Improved while 
She took the medication? 

What has been your experience as to the value 
of calcium, fluorine, bone phosphates, etc. as regards 

the dental condition of your patients in general 

(1) when not pregnant and (2) when pregnant? 

I am enclosing a blank .sheet of stationery and 
a stamped return addressed envelope. 

An early reply as to your conclusions would be 
appreciated. 

Sincerely your.s, 

Out of 250 cases, only 114 could be followed up prop- 
erlj". 

The reasons for the failure of 50% of the cases to 
cooperate were given as follows: 

1. Broken dental appointments: (Patient could not 
leave baby. Too busy with household duties) 

2. Difficulty in getting nenv or old appointments with 
shortage of dentists. 

3. Non-cooperation of patient. 

4. Lack of special interest by dentist. 

The medication given to the patient was: 

50 cases Controls Special Capsule 

(Jnicaps (Upjohn) Unicaps (Upjohn) 

(one, night and morning) (one, night and mornins) 
5000 A 

500 USP units Vitamin D 

37.5 mgm. Ascorbic Acid 

2.5 mgm. Thiamin Chloride 

2.5 mgm. Riboflavin 

0.1 mgm. Pyridoxins Hydrochloride 
5 mgm. Calcium Pentothlnate 
20 mgm. Nicotinamide 

Dicalcium phosphate and Bone Meal Caps. 

Viosterol (Squibb) 64 case.s WIss grs Capsules 

Dlcalcium Phosphate gv. 4.5 (one, night and morning 
Calcium Gluconate gr. .3 for 4 days) 

Vit. D 330 USP units 
(derived from Viosterol) 

Cal-C-Tose (Roche) 

Each dose, 2 heaping teaspoonfuls 
2000 USP units Vitamin A 
0.5 mgm. Bj 

0.5 mgm. B„ (Riboflavin) 

50 mgm. C 
500 USP units D 
Calicum and Pho.sphorus 
(quantity not stated) 

Where indicated, both series were given. Additional 
Vitamin C upon the dentist's request, and Parenteral 
liver Injections — 10 to 15 units — to combat severe anemia, 
severe anemia. 

The percentage results of oral examination by 
dentists are as follows; 

Evaluation of the above data indicates: 

Less cavitation with Bone Meal 
•Less deterioration of enamel with Bone Meal 
Less erosions with Bone Meal 
• Less loosening of fillings 

Thus we see that Bone Jleal benefited the oral struc- 


IH 
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Results of examination- of mouth: Control 50 


Tendency tO' i'nereased -cAvitaUon 
,:Lo.osening of fillings-'.- .7 - 
Deterioration -nf enamel - . 
Increase ot eroslpns, . , . 

Increaae'of glriglvaTca-rles _ 

LooseninV'-df tertlr fn'socketa 


Control 50 

Special 

Bone Meal 64 


. Yes- 

No 

Yes 

No 
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. .5 

95 

• 12, 

7 


is' ■ 

87 

7 

■ 6 


J.' 20-*:- 

80 

■ H- 

11' 


> 4„. 

.93 

7, 

93 


"S'- 

'■ 95 ■ 

'4' 

96 ' 




A. J. D. D. 

July. 1949 

tures ot the mouth by 3C%. There yras no Increase of 
gingival caries or loosening of teeth in sockets, but an 
occasional case of hypertrophy in each series. 

The general condition of the mouth v."as evaluated as 
follows: 

50 Control 64 Bone Meal 


Excellent 

2% 

I07o 

"Very Good 

2 

5 

Good 

57 

44 

Fair 

22 

,25 

Poor 

8 

1 

Better 

1 

1 

Xormal 

0 

1 


In general the gradations of clinical conditions of 
the oral structures may be summed up as ; 

Excellent Bone ^leal 8% better than controls 

Very’ good ... Bone Meal 3% better than controls 

Good Controls 13% better than Bone Meal 

Fair Bone !Meal 3% Ijetter than controls 

Poor Bone Meal 7% better than controls 

All in all, the balance is in favor of Bone Meal 
even though all the patients were dental conscious 
On a percentage basis there was improvement of ap- 
proximately 21 % ■ in Oral condition when Bone Meal 
was used. 

The 93 (ientisis summed up their experiences as fol- 
lows : 

Definitely improved with Ca, F, etc. 12- Good 

Decreased susceptibility to caries II - Good 

In both pregnant & non-pregnant, including Ca, F les- 
sens caries- promotes firmer gums, harder tooth stru- 
ctures 2 - Good 

Medication and care of mouth keep teeth and gums 

healthy 13 - Good 

Calcium affects alveolar process 1 - Good 

Excellent supplements to diet 2 - Good 

Functional disturbances in pregnancy' increase caries 

Ca, F helpful - 1 - Good 

When pregnant, Ca, bone phosphates, etc. necessary 

1 - Good 

^ledication more valuable to fetus than to mother — 

: 3 - Good 

No signs of degeneration of teeth — 4 - No opinion 

Use of F locally too new, but seems to help general 

health 5 - Doubtful 

Mouth didn’t hurt any, so from that standpoint medi- 
cation worthwhile 1 - Good 

Patient’s neglect increases caries, tartar, etc. 

‘ . 8 - No opinion 

3-months check up by bite-wing x-rays valuable to 

note early decay 2 - No opinion 

“Tooth for every pregnancy” is so much hog- wash — 
I - Doubtful 
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Large cavities become worse during pregnancy 

1 - No opinion 

Medications useless in exposed cav'ities 

2 - Doubtful 

Tooth structure of adults not improved by Ca, h' etc. 

1 - Doubtful 

Non-pregnant women would benefit by Ca, F, etc. 

4 - Good 

Public inadequately informed; nourished through ig- 
norance, indifference, or misunderstanding 

3 - Doubtful 

No honest opinion except theory that Ca, P supposed 

to do good - 3 - Good 

Regressions of oral tissue 2 - Doubtful 

Ca, etc. unnecessary e.xpense; gone overboard 

1 - Doubtful 

Alkalization by' dentifrice, proper brushing, etc. valu- 
able 2 - No opinion 

Limited few never took enough Ca, etc. Therefore no 

noticeable improvement 1 Doubtful 

Mouth condition excellent Iretore, during and after 

pregnancy'. Therefore, medication inconclusive 

3 - Doubtful 

18 years e.xperience : ( I ) A dean tooth less v'ulnerable 
to decay'. (2) Vitamins and minerals can’t affect form- 
ed tooth structure 1 - Doubtful 

General opinion of literature: Little change during 
pr^nancy. “Tooth for every child” is but a poor ex- 
cuse for dental neglect I - Doubtful 

to do good :. 3 - Good 

No dedded improvement in mouth either before or af- 
ter pregnanev 1 - Doubtful 

TOTAL 93 

Opinions of dentist as to use of medication ; 

54 - Good 58.06% - approximatelv 58% 

22 - Doubtful 23.66 - " ' 24% 

17 - No opinion 18.28 - ” 18% 

100% 

Thus, we see that unbaised clinical dental opinion fa- 
vors the use of calcium, phosphoms, and vitamins in 
58 per cent of cases. 

CONCLUSION 

1. Of 93 dentists in private communications, 58 per 
cent favor the use of some form of caldum, phos- 
phorus, flourine, and vitamin D. 

2. Bone Meal gives better results by 36 per cent in its 
effect on the oral structures in pregnancy'. 

3. The evaluated data indicates that the use of sim- 
ple Bone Meal without adjuvants is an advance- 
ment in therapy. 
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Nutrition Notes 


Food Conscious America 

' *rhere never >vas a time .in the history of this con- 
tiy-^r of any other — when so much interest has been 
evinced in the subjects of food and nutrition. News- 
papers routinely carry columns of information with re- 
spect to nutrition, approaching the subject from almost 
every conceivable angle. Publishers can scarcely ob- 
^in a 'sufficient number of manuscripts to satisfy the 
public craving for more-or-less scientifically written 
volumes on health and food. Many governmental depart- 
ments and bureaus retain hundreds of experts and sta- 
tisticians and periodically release authoritative informa- 
tion on such subjects as food markets, school lunches and 
particula.r studies in nutrition. Some 600 organizations 
now conduct or support food and nutrition research. 
There are over 5000 professional personnel now respon- 
sible for the conduct or direction of food or nutrition 
research (Survey of Food and Nutrition Research by 
the Food and Nutrition Board of the National Research 
Council). The consolidation of the research work and 
workers in this special field into a central registry wiK 
^rve to minimize duplication of subject matter, wastage 
of many man-hours of professional research personnel 
and inadequate coverage of research needs. (Nutrition 
News Letter, U.S. Dept. Ag^culture.) 

Not only the Federal, but most of the state govern- 
ments are -now vitally interested in what the people 
eat. Below this level, there are uncounted organizations 
of civic type activ'e in providing improved foods for 
children and adults and in inculcating some of the 
basic and essential truths -with respect to human nu- 
tritional requirements. • .. 

■•'•Patients, whom we interview in our consulting 
room,, are, as never, before, calorie-conscious. Many 
of them disturb us- by the confidence they repose in 
their smattering of knowledge. Years ago vve reached 
the stage where it required courage to omit the vitamin 
prescription. Now we are at the point where it is easier 
to hand the .patient some kind of diet sheet than to ex- 
plain' wily we failed do do so. 

Yet we naturally welcome ,. the intense interest in 
food aiid nutrition. Already the intelligent and well- 
read patient fully understands that he does pot need 
artificially-provided vitamins if he is receiving a diet 
high in protein with sufficient calories and protective 
foodstuffs. Today it is quite possible to avoid embar- 
rassment with respect to “special” diets, particularly 
with well-informed .patients, since they know that 
the use of restrictive regimes are to be deplored ex- 
cept in particular instances, 

, The clamor for food information fortunately can- 
not be capitalized by special interests to any consider- 
able-extent, as was the case with vitamins. Physician's 
generally r^ard the “crescendo in, food facts afid fan- 
cT&” ds salutary. Oh 'the whole the attitude of the sci- 
ence-hungiy , public augurs well, ini the long run, for a 
still more vital pwpulace. It is: au“down-to-earth’ ' atti- 


tude quite in keeping with our culture of superactirity 
I f a physician places a book of poems beside a book on 
food in his waiting room, he will find the fatter con- 
stantly used and the former almost never,., . , 

Whither America ? To more and better food for all its 
citizens in the name of health and strenuous life! 

, Labile Diabetes . 

Especially in .young persons with diabetes mellitus 
it is all too common to encounter the troublesome con- 
dition which has been variously termed, “labile”, or 
“unstable” or “brittle” diabetes. Iii such cases it often 
becomes practically impossible to avoid insulin reactions 
on the one hand and heavy deposits of glucose in the ur- 
ine. On the other hand. The patience and skill of the phy- 
sician is- overtaxed and the morale of the patient im- 
paired by the impossibility of stabilizing the dietar}- 
level and the insulin dosage. Free dieting with a con- 
ventional daily dose of insulin is not successful, be- 
cause the reactions of tliese patients, while clinically 
conforming to the hypoglycemic type, do not ahvays 
occur in the presence of a Icnv blood sugar and may, 
indeed, appear while the blood sugar is comparative- 
ly high. Such cases ought to he differentiated from 
those in whom the “iirsulin” reaction is cured by the 
administration of excess carbohydrate. The term 
pseudohypoglycemic has been suggestel by Fabrykant 
and Pacella (1) for those cases in whom the blood 
sugar is high during the reaction and for whom the 
administration of excess carbohydrate provides no 
help. A/ study of seven cases of labile diabetes revealed 
abnormal encephalograms in six of them and it is re- 
markable that, in these six cases, the reactions (pseu- 
doglycemic, espedally) were largely controlled by 
the administration in appropriate doses of the anti- 
con-vulsants, dilantin and mesantoin. The biological 
value of this finding appears to be rather importMt 
and, as Himwich (2) has suggested “hypoglycemic 
reactions may result from a low brain sugar which 
may not be reflected in the systemic blood. 

1. Fabrj'kant, M. and Pacella, B. I/.: Labile diabetes. 

electroencephalouraphlc status and effect of anti-con- 

VTiIsant therapy. Ann. Int. Med.. Nov. 1D48, Vol. 29, No. 

5, 860-«77. 

2. Hlm-n-ich, H. E.: Eiscussion. Proc, Ann. Dlab. Assn.. 

1948. VII, 243-244. 

Metabolic Hide and Seek 

We have heard that rats liv'e longer on a regime of 
periodic fasting, yet it is certain that they would not 
adopt such a regime in the natural state unless 
through force of circumstances. 

. In human society a few indiwduals (who probably 
have not heard much about the rats) imitate theif 
laboratory behavior under the name of freedom. 

The “free-lance" eater eats whats he wants, when 
he wants ft He may be said to devour precisely what 
he craves at the exact moment b.f .d«ire. His alimen- 
tary paftern defies' normal rotrtine. Bteakfast may be 
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Welch rarebit or supper, 6atmeal porridge. The size 
01 a meal may \-ar>' from- a' teaspoon ful of cavdar'to a 
joint that would have discouraged Henery VTII. He 
may pass Uvo or three days without food of any kind. 
Should he be a- guest at yoiir home, he e.xplains that 
he eats only when hungry, after the e.Na.mple of lions. 

He should notibe^married for he is, at heart, a libertine. 
Foraging in the refrigerator at 3 A.M., sitting inert at a 
banquet at $5.00 per plate, arriHng at restaurants at a la 
carte hours, remaining unmoved .by his wdfe’s culinary 
piece de resista^ice , ihtn. mouthing dried raisins ah- hour 
later. — such actions betoken the social misfit, — the 
human rat, 

.With determination he pursues a unique and disturb- 
ing' course and is imbued with its alleged reasonableness. 


Tb him, ail other-men belong to the uninitiated. Persons 
who sit dosvn to three formal meals a day are regarded 
as stupid, stuffed and stereotyped. Some magic essence 
appears to bud in the catabolic periods and flower iri the 
moment of alimentation. ' His smile is a sign and pass 
of a secret order who do not proseljTize, but are content 
iri emptiness or fullness to regard the generality \rilh 
whirnsical coriipassion. 

, Yet most of these freedom-loving citizens are intel- 
lectuals. Have they stumbled upon a valuable secret? 
Are-. they merely compensating for the hum-drum of 
professional duties, the boredom of daily routines,- the 
pressure of taxes, the irksomeness of the proletariat and 
the pure cussedness of human life? What does it mat- 
ter? The disease is not contagious. 


Abstracts on Nutrition 


Traut, E. F. and M.atousek, F. L. : Tite re- 
lation of ascorbic acid to chronic arthritis. (111. 
Med. jour., \'ol. 95, No. I, 38-39). 

Inasmuch as there have been hints in the literature that 
lack of ascorbic acid may play a causal role in the pro- 
duction of chronic arthritis, the authors examined the 
fasting blood levels of ascorbic acid in cases of hj-per- 
trophic arthritis, rheiunatoid arthritis and in normal con- 
trols and while the ascorbic acid level in the serum of 
arthritic patients as compared with other patients was 
Icnv, no significant difference was notedin these levels as 
between hypertrophic and atrophic arthritis. The serum 
level of ascorbic acid was higher in 7 private patients 
than in 1 1 clinic patients. Restoring the serum level to 1 
mg. per cent had no appreciable effect on the chronic 
arthritis. Naturally, however, it is a good hygienic prin- 
ciple to restore low levels of serum ascorbic acid to 
normal, but not with the anticipation that any improve- 
ment in the arthritis will result. 

- Hall, B. E. and Campbell, D. C. ; Vitamin 
'Bj 2 therapy in pernicious anemia. I. Effect on 
hemopoietic system : preliminary report. ( Proc. 

■ Staff Meet., Mayo Oin., Dec. 8, 1948, \'ol.23. 

No. 25). 

Eleven patients in relapse, suffering from pernicious 
anemia were treated with vitamin Bia. This juoduct, 
when administered intramuscularly effectively induces 
hematopoietic responses. The reticulocj'te response and 
the rate of rise in erythrocyte levels are comparabl? to 
those observed when liver therapy is employed. Ex- 
tremely small doses of vitamin B 12 are effective. With 
parenteral administration, appro.ximately 1.0 micro- 
gram is the equivalent of 1 U.S.P. unit of extracts of 
liver or stomach mucosa. Serial aspirations of the sternal 
bone marrow have sho>.vn that erythrexyte regeneration 
from megaloblastic to normoblastic types of cells may 
occur in 48 to 72 hours when relatively large amounts 
of vitamin B 12 are administered, e.g., 25 micrograms. 

Barnes,H. H, F. and Morgans, M. E. : Preg- 
nancy ccnnplicated by diabetes mellitus (Brit. 
Med.J.,Jan.8, 1949, 51-54). 


In the majority of pregnant diabetics, carbohydrate 
tolerance was found to diminish as pregnancy advanced. 
In some it increased prior to delivery and possibly the 
administration of estrogens therapeutically may have 
been a factor in the improvement. The tendenej- of the 
pregnant diabetic to develop hydramnios is confirmed. 
Hypoglycemic symptoms and hypoglycemic coma tend 
to occur in early pregnancy and ketosis and diabetic 
coma in the latter part of pregnancy. The maternal 
prognosis is good, and pregnanej* does not make the 
diabetes worse provided it is well treated. In a first 
series of 43 pregnancies, the late fetal mortalitj’ 
rate was 55 percent, but in a second series in which 
estrogens were given, there were only 3 deaths. It is sug- 
gested that the factor affecting the v-iability of the fetus 
probably arises in the maternal anterior pituitary lobe. 
The tendency of the fetus to gigantism may be due to an 
excess of the growth hormone from the maternal pitu- 
itaiy gland. 

Tuft, L. ; Allergy as a factor in gastrointest- 
inal disorders. (Rev. Gastroent. March 1949, 

Vol. 16, No. 3,209-217). 

The author finds that some patients exhibit an intol- 
erance to sugar and fats and this must be distinguished 
from allergy. Diarrhea due to sugar intolerance stops 
as soon as sugars as such, are eliminated from the diet. 
So far as allerg>' is concerned with the gastrointestinal 
tract, the use of elimination diets are necessary to detect 
the allergen. Skin tests give erroneous results, inasmuch 
as a person’s skin may show hypersensitivity to a sulj- 
stance which is quite harmless when eaten. When a pat- 
ient presents symptoms of functional disturbance of 
digestion one must make sure that he is not dealing 
with food intolerance, rather than allerg>'. In the case of 
allergv-, usually one substance, e.g., a protein, is respon- 
sible, but in food intolerance, all sugars, or in other 
cases all fats may be responsible. 

Deere, R,: T^xic effects of overdosage of 
vitamin D. in children. (Am. J. Dis. (^ild. 

June, 1948, Vol. 75, No. 6, 787-791 ). 
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The author states that in France esjiecially there has 
been a tendency to overdose children with viosterol, 
sometimes in cases of primary tuberculosis, pleural ef- 
fusion or tuberculosis of the skin. The first and per- 
sistent symptom of intoxication is anorexia which comes 
on suddenly, with g^eat weight loss eventually and a 
mental state sometimes regarded as mental disease. Re- 
peated and frequent vomiting soon appears. Thirst, 
polydipsia and polyuria with nocturia, headache, pains, 
and stiffness in the limbs, muscular cramps are other 
common symptoms. Unless the vitamin is discontinued, 
severe dehydration and pallor, without anemia, present 
themselves. Stupor may supen'ene, and there is often 
slight fever. Elevation of blood pressure to 130/80, 
deration of blood urea and impaired renal function are 
found on examination. Calcium and phosphorus blood 
levels frequently are high. Somtimes there is a severe 
anemia and there is acceleration of sedimentation rate. 
X-rays may reveal osteolysjs of the bones of the feet. 
Achlorhydria is present, and is histamine resistant. 
Usually on withdrawal of the vitamin all symptoms dis- 
appear. In more serious cases, recession is slower, with 
hypotonia, loss of reflexes, loss of equilibrium and in- 
somnia, and occasionally coniTilsions. Ten fatal cases 
have been reported in the past 18 years. The author 
had 2 fatal cases. Cerebral hemorrhage was present in 
one. The two chief dangers are renal and cerebral im- 
pairment, At autopsy, calcareous precipitates in the 
renal tubules and changes in the tubular cells, glome- 
ruli and interstitial renal tissues are found, as well as 
calcareous deposits in the heart muscle, the dura, the 
lungs, the gastric glands, the synovia and the subcutan- 
eous tissues. A child fully grown should receive not 
more than 1,000 units a day. Sunshine may cause ag- 
gravation. A low calcium and rm'lk diet is needed for 
recovery. 

Schemm, F. R. : Certain clinical aspects of the 
application of ivater balance principles to heart 
and kidney disease. (Ann. Int Med., Jan, 

1949, Vol. 30, No. 1, 92-99). 

In applying water balance principles in renal diseases 
and in the renal complications of cardiac disease for the 
correction or prevention of anuria, azotemia and edema 
the author has found it important to keep in mind: (1) 
that the increase in the plain-water needs of the body in 
serious illness is often of great magnitude, (2) that 
water does not reach the kidneys until all the other de- 
mands of the body for water have been satisfied, (3) 
that brine is not water. The sodium laden ivater of 
Ringer’s, R-molar lactate and Tyrode’s solutions, and 
of ordinary plasma and of blood as well as water of iso- 
tonic sodium chloride solutions, should not be counted 
in the plain-water intake, because their water cannot be 
satisfactorily used for the metabolic purposes of plain- 
water. 

Coleman, P. N, : Cirrhosis of liver presenting 
as severe anemia. (Brit. Med. J., Nov. 13, 

1948, 858-859). 

Two cases are reported of cirrhosis of the liver in 
which severe anemia, thought to be hemoljTic, was the 


predominant feature. Hemoljdic anemia is considered 
to be an uncommon compUcation of hepatic drrhosis 
Usually any anemia assodated with cirrhosis is normo^ 
cytic or macrocytic but without evidence of hemolysis 
and is usually not severe. However, cases showing 
severe hemolysis have been reported in the literature In 
the case under description the blood cell morpholog)- 
bore no resemblance to that of pernicious anemia Both 
cases terminated fatally in spite of repeated blood trans- 
fusions. The livers showed diffuse cirrfiosis. 

R A T H B u N, J. C. : “HypophosphatasiaC 
Amer. J, Dis. Child., June, 1948, Vol. 75, No 
6,822-831). 

An unusual and previously unreported type of faulty 
bone development is described in w'hich a Imv to absent 
alkaline phosphatase appeared to be the primar}' defect 
responsible for the clinical picture. The long bones 
showed grossly irregular cartilage maturation and ladr 
of calcification. The vault of the skull was almost de- 
void of caldtim. Treatment failed to change the course 
of the disease, which terminated fatall 3 % 

Deamer, W. C. ; Stimulation of growth in boys 
by subingual testosterone therapy. (Am. J. Dis. 
Child., June, 1948, Vol. 75, No. 6, 850-859). 

The author, as a result of clinical tests, believes that 
until a better method of stimulating longitudinal growth 
appears, certain prepubertal boj’s w'hose bone age is re- 
tarded by several years and who are extremely short in 
stature, may be suitable candidates for sublingual test- 
osterone therapy, provided this is not carried out to the 
point of undue adi'ancement of the bone age. The 
method is suitable only to carefully selected and mark- 
edly dwarfed hoys. 

Biskind, M. S. : Endocrine disturbances in 
gastro-intestinal conditions. (Rev. Gastroent., 
March 1949, Vol. 16, No. 3, 220-225). 

This article is mainly a plea for the use of adequate 
nutritional measures in case of endocrine disturbances 
and in gastrointestinal conditions. The author, with G. 
S. Biskind, found that the liver which inactivates estr(F 
gens, did so, only in the presence of an effective n^i- 
tional state, obtained by^ the administradon of vitamin B 
Comple-x ; in the absence of vitamin B Comple.x the liver 
no longer performed this function. Pathological uterine 
■bleeding and subinvolution of the uterus following 
labor responded well to treatment with vitamin B Com- 
plex. The author believes that diabetes mellitus re- 
presents, in large part not insulin deficiency but impaired 
hepatic response to endogenous insulin, and tliis response 
may be greatly enhanced by nutritional treatment. Liver 
is itself the best source of whole B-Comple.x. Dessicated 
lir-er, in large doses, is most effective in providing the 
as yet unidentified factors essential to nutrition. The 
diet must also contain adequate protein. The B factor^ 
are not present in sufficient amounts in refined liver 
extracts such as those u^d in the treaUiient of p^'" 
cious anemia. . ' 
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Editorial 

CLINICAL RESEARCH 


It appears that, from now henceforth, the laboratory 
must be the hand-maiden of the clinic, if \'aluable med- 
ical discoveries are , to be made, since the perspicacity 
of the past generations of physicians has exhausted what- 
ever store of findings reside strictly within the grasp 
of the pure clinician. The study of signs and symptoms 
alone seems to have reached a point where very little 
of importance can be added. Probably there are new dis- 
eases to be described though most of them would repres- 
ent subdivisions of diseases already recognized. Thus 
there may be several kinds of Addisonian pernicious 
anemia, a minority group being one in which free h\'dro- 
chloric acid is present in the gastric secretions. Again, 
the variation of strains of micro-organisms resulting 
from time and animal passage might conceivaiily pro- 
duce clinical entities different from those now known to 
be produced , by the same germs. Even in these two pos- 
sible instances the chemist and the bacteriologist would 
perform essential roles in making the distinctions. 

Thirty years ago there was confidence that compet- 
ent clinical oljseiA’ation and long follow-ups of individu- 
al cases might throw considerable light on the manner in 
which- chronic diseases developed. It is possible that in 
the mental field sucli methods may still be productive of 
very v-aluable knowledge, but in the general field of 
somatic disease, the experience of three decades has not 
been encouraging to the purely clinical investigator con- 
cerned with physical signs and symptoms. However, a 


conception is sometimes developed by a clinician whicli 
may have wide-spread influence in practice. One of the 
best examples of this is Alvarez’ conception of “insanity 
equivalents” which has exerted a very important in- 
fluence on other clinicians. 

Psychosomatic medicine represents a new intensity 
on a very old note. The work of Dunbar, particularly, is 
sufficiently incisive to lend this phase of medicine, and 
this way of thinking about disease, a promising future. 
The astute physician of the past knew his patient as 
well as his disease, but Dunbar and other investigators 
of the psychosomatic persuasion have gone much fur- 
ther and have almost reached the point where the pati- 
ent may be known from the disease he bears. 

In gastro-enterology there are hundreds of problems 
to be solved but it is doubtful if any of them can be 
settled on a purely clinical basis. Biochemistry and 
physics are leading the way and at any moment are like- 
ly to make discoveries which, when converted to medical 
use, will open up newldiannels of approach. Psychology 
still is young and has not, as yet, given gastro-enterology 
all the invigoration of w'hich it is capable. Nutrition, 
probably the most important phase of medicine today, is 
in its infancy and will, within the next few decades, 
exert a profound effect on gastroenterology as w’ell as 
general medicine. 


Book 

Techniques of Histo- and Cytochemistry 
By David Click, Ph.D., 531 pages, $8.00. In- 
terscience Publishers, Inc., New' York, 1949. 

This is a manual of morphological and quantitative 
micromethods for inorganic, organic and enzyme con- 
stituents in biological materials. Formerly chemists had 
no choice but to examine biological material in the test- 
tube, but now life is being examined in the cell where it 
belongs. To histology and cjlology, the new' techniques 
are applying chemistry and in the future we shall re- 


Reviews 

cognize cyto-physiology, which will give us direct infor- 
mation as to how a cell keeps alive and performs its 
somatic and species function. The book, strictly speak- 
ing, is highly technical and yet its theoretical value is 
appealing to any physician w'ho is interested in the clos- 
est approaches which thus far have been made to the act- 
ual sources of vitality. As Prof. Bensley states in his val- 
uable forew'ord, our chief hope of progress in the solu- 
tion of the mystery of life rests in the very methods 
which this book describes. 
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DR. BASSLER COMPLETES 
FIFTY YEARS OF PRACTICE 



AxTiioN'y Bassler, m.u., f.a.c.f., ll.d. 


We are happy to report tliat the testimonial dinner 
given Pr. Anthony Bassler on May 1st was a great suc- 
cess. It was held in the Grand Ballroom of the Hotel 
Commodore, Ne>v, York City% and was held for the pur- 
pose of honoring him on the occasion of his fifty years 
in the practice of medicine 

Harry Hirshfield acted as toastmaster and speakers 
included Msgr. John Cuny, Head of the Catholic hos- 
pitals of New York City, Rev. Walsh, Professor of 
Psychology at Fordham University, Dr. William Morri- 
son, President of the National C^troenterological As- 
sociation, Dr. Martin E. Rehfuss, Professor of Medi- 
cine at Jefferson M^dica] College, Hon. Ferdinand 
Pecora and Hon. Peter Schauck, Judges of the 
Supreme Court, Dr. Foster Kenned}% Professor of 
Neurology at Cornell University Medical School, and 
Dr. Elihu Katz of the New York Polyclinic. The in- 
vocation was made by Rev'. John Graham. This was 
accompanied by a musical program of prominent opera 
and stage artists. Dr. Bassler was presented wth a book 
of letters and a gold medal. 

Everyone is well acquainted with Dr. Bassler’s clinic- 
al and academic record. He is the author of a half- 


dozen te.xt books, dealing chiefly with digestive diseases 
and lias published more than 300 monographs on ab- 
dominal conditions. He was the first chairman of the 
section on Gastroenterolog)- and Proctologj- of the 
American Medical Assodation. He is J)ast president 
of the New York Gastroenterological Association 
which he organized. He is also past President of the 
National Gastroenterological Association, an important 
organization into which he has put a great deal of effort. 

While Dr. Bassler and American Gastroenterology 
grew up together, the e.ypansioh'of the latter deptended 
considerably upon the stimulus ^ven to it by this phy- 
sician, and possibly no one knows the history’ of Ameri- 
can Gastroenterology quite as intimately as Dr. Bassler. 
On the personal side, he is a very human person, un- 
selfish and blessed with a cheerful personality and w'th 
many wide interests which e.xtend bey’ond the field of 
medicine. In his laj>el he wears the ribbon of the Legion 
of Honor of France. This year he is president of the 
American Physicians Art Association, and is personally 
gifted w'ith the brush. We hope, if he ever gets time, 
that he will wnite an exhaustive history of gastroentero- 
logy, for this would prove a valuable archive and a 
crowning effort of his long and fruitful career. 


A. J. D. D. 
July, 1949 
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General Abstracts Of Current Literature 

Abstr.a,ct Editor — M. H. F. Friedman 
Jefferson Medical College 
1025 Walnut Street 
Philadelphia, Pennsylvania 


EXPERIMENTAL MEDICINE 
Secretion 

Wood, D. R.: Caffeine and gastric secretion. 
(Brit. Med. J., Aug. 7, 1948, 283-285). 

Using cats, it was found that caffeine injected intra- 
venously in a dose which does not usually stimulate gas- 
tric secretion in the anesthetized subject, consistently 
potentiates the gastric stimulant action of histamine. A 
similar but less consistent effect was observed after 
theobromine and after theophylline. Possibly in human 
cases of ulcer or hypersecretion without ulcer, foods 
containing theobromine and theophyllin and drink 
containing caffeine ought to be limited. 

Motility 

Brooks, Franklin P., Stevens, Lloyd W., 
Pendergrass, Eugene P., and Bassols, 
Francisco: Il.x-pcrmcntal studies on the mo- 
tility of the gastric mucosa in dogs. Prelimin- 
ary report. (Am. J. Roentgen & Rad. Th. 

59, 4, 482. April, 1948). 

The anatomy and physiology of the gastric mucosa 
has lieen reviewed with particular reference to the mus- 
cularis mucosa and its ability to produce movements of 
the gastric mucosal folds. Serial roentgenograms 
of dogs’ stomaclis, made after marking the cur- 
\atures with lead shot and the muscularis muco- 
sae with thorotrast in the submucosa, have been 
presented to show movements of the mucosal folds, 
while tlie shot, representing the muscularis propria, re- 
main relatively fixed in position. Similar roentgeno- 
grams made after the subcutaneous injection of mec- 
holy] show movement of both the muscularis propria 
and the mucosal folds. The gastric mucosa is capable of 
movement due to contraction of the muscularis mucosae 
independently of the muscularis propria. 

Franz J. Lust 

Physiology 

PIartiala, K. and Karvonen, M. : Anoxia 
and its influence on gastric secretion. (Acta 
Physiol. Scand., v. li, p. 85, 1946). 

Three healthy male subjects were studied with refer- 
ence to their gastric secretory response at high altitudes 
Alkalosis was prevented by prior administration of am- 
monium chloride. The test stimulus was histamine. 
Simulated altitudes were obtained by means of low- 
pressure chamber. With increase in altitudes there was 
a decrease in the re.sponse to histamine. Since the alka- 
losis of hyperventilation was prevented, the conclusion 
was drawn that the effect was due exclusively to anoxia. 


Pathology 

Poi’PER, H. L. AND Necheles, H. : Transition 
of pancreatic edema into pancreatic necrosis 
(Proc. Central Soc. Clin. Res., v. 20, p. 65, 

Nov, 1947). 

In the presence of edema of the pancreas the tempor- 
ary' clamping of the upper pancreatic artery results in 
the progression of the edema to necrosis. The authors 
believe that spasm of the arteries play a role in the dev- 
elopment of pancreatitis. 

Tanturi, C. a., Lonchardi, J. A. and Barfi, 

R. F. : Protective action of sulfonilamide on 
experimental chloroform hepatitis. (Surg. 
Gynecol. Obstet., v. p. 477, 1947). 

For a period of five days prior to anesthesia with 
chloroform dogs were given daily doses of 150 milli- 
grams sulfonilamide per kilogram body weight. Anes- 
thesia with chloroform for one hour was the hepatoxic 
agent. Usually such anesthesia results in a certain 
measure of liver damage. In the sulfonilamide pre- 
treated animals the incidence and severity of hepatitis 
was less. Admini.stration of the sulfonilamide during 
anesthesia was ineffective in protecting against liver 
damage. 

Ham.mer, j. M., Hill, E. J. and Saltzsteinu 
H. C. ; Thne relationship of complications en- 
countered in 200 Mann-Williamson operations. 
(Harper Hosp. Bull., July-August, 1948, Vol. 

6, No. 4, 99-103). 

The operation which is standard for producing ex- 
perimental ulcers, consists of a gastrojejunostomy and 
an internal duodenal fistula with the duodenum anasto- 
mosed to the terminal ileum 12 inches proximal to the 
cecum. Complications following the operation fall into a 
pattern that may be used as a yardstick for predicting 
their occurrence and instituting measures for their pro- 
per management. Peritonitis, the greatest cause of 
death, occurs within the first week. Pneumonia, less 
common, may occur any time in the first month. Ulcer 
develops in the second week and continues, with ca- 
chexia, until death in about 9 or 10 months. Atelectasis 
occurs in the first week. Distemper occurs in the first 
two weeks. 

SURGERY 

Isgreen, j.. Stone, C. S. and Baker, J. W. ; 
Report on surgery of the stomach and duoden- 
um fOr the year 1947. (Bui). Mason Clin., 
June, 1948, Vol. H, No. 2, 43-49). 

94 cases were operated on, 66 because of peptic ulcer. 



272 


The Ai!Erica:x Tot:h2cal of Dige5Ti\-e Di— 


2 for leiomyoma of stomach and 26 for cancer of the 
stcmzch. 2iIo~t of the ulcer cases came to opsratioti 
after 40 years oi age. There were 44 duodenal ana 
only 5 gastric ulcers. The authors believe that patients 
who suiter massive hemorrhage from peptic ulcer and 
who are 50 years old or older should be at once sub- 
jected to operation prorided iltey can be seen, prepared 
and opveraied on ■within 24 to 4S hours after the onset of 
bleeding, hen \-afoiomy "svas done in conjunction 
with gastric resection, results were good. \*agotomv 
also gave good results in 2 cases of simple uncomplicated 
ulcer. In one case of intractable ulcer -vagotomy as the 
sole method of attack gave good results but in another 
it gave poor results. Vagoto.my woidred well in 4 out of 
5 cases of jejunal ulcer complicating previous gastro- 
enterostomy. Six deaths occurred in the group of 26 
cases of can'cer of the stomach. 

Cal-vv. G. L, : .'ipf'Ciidicitis and upper respira- 
tory infeciions: a report of IS cases at sea. 
f Ann. int. Z^Ied., Mav, 1948. Vol. 2S, Xo. 5, 
99S-1002). 

Among the ship's company on a nai-ai escort carrier 
in ilte South Western Pacific, there vrere three "out- 
breaks’' of appendicitis, numbering in patients respec- 
ti\'dy live, four and six, each outbreak assodated with 
an outbreak of upper respirator}' infection or ■virus tv'pe. 
The abdominal sv'ndrome was clinically indistinguish- 
able from acute appendicitis. The experience suggests 
that there may be a dose relation between an epidemic 
type of respirator}- infection and the onset of acute ap>- 
pendidtis. Twelve of the cases were operated on, and 
all the a.ppendices removed snowed some e^'idence of 
acute inflammation. Pain was the chief complaint. There 
was localized tenderness and musde-guarding over die 
site of the appendix. Leukocytosis was seldom present. 

B.\kep.. J. : Proilev.s jnz-olz-cd in pancrea- 
toduodenal resection. (Sure.. Obst. & Gvn.. 

Tan., 1948, Vol. 56, 1-11)." 

The article deals largely with reiinement oi surgical 
technique but interesting physiological observations are 
offered. The entire duodenum may be removed in man 
without causing death. The removal of SO percent of 
the pancreas causes no defect in either carbohydrate or 
fat TRetabolism. nor in the ingestion or absorption ot 
food-stuffs. provided that the pancreatic remnant re- 
mains in connection widi the upper inrestsns. In dogs, ;i 
95 x>ercent of the pancreas be removed and the remr>anr 
be left attached to the duct, a diabetes is produced which 
is more sei-ere than after co.mplele pancreatectomy. In 
the latter case hypyolipemia develops and lipiocaic is al- 
most always needed. 

Tupo. E. S,. Tr. : Resection for lesions of the 
right portion of the colon. (Proc. Siarf- filecl., 
Mayo Oinic, May 12, 1948, \ ol. 23, Xo. 10. 
225-229). 

Among the benign lesions requiring removal ot tne 
right portion of die colon ( usually along with the term- 
inal ileum) are terminal ileitis. non-sj>eaiic ileocolitis, 
and CKxasionallv tuberculosis. Cures result, but skip 


areas ’ are responsible for many recurrences. In car-^- 
ot ts.e colon, bio-on trantusions, antihiotfcs. th'^ -nbr'- 
mides. high protein diet, ammo-acid solutions, zns 
tomycin have combined to raise the resectab-’-'-v''r--- 
fom 67 percent to 77 ptercenn The one sm?e 
the one of choice and m-oltiple-stage opeiati’ors a-? a 
thing oi tne past, the hospital mortalitv hs.; been Cov- 
ered from 23,5 percent to 3.1 percenn In a series 
502 patients dismissed to their homes in the rears 1957- 
1938. a lollow-up snows c/ percent live rear snrrivtl 
rate and 25 of the parienis still were ahve after 20 rears 
The new series of cases done in the past decade nre-b- 
ahly will show a still greater survival tate. 

aIcXeeh, George T.. Gosp-ox .aim Booher 
Pack, Robert I.tPnnciples coz'crnina tot:' 
gastrcctonre. (.-vreh. S'urt:. \'oL 55. 457-185 
Oct.. 1947). 

A senes of fony-one gastreaomfes is presented, 
fort}- of which were done by the abdominal ro'cte. Tnert 
were 13 operative deaths, a monaiitv rate of 513’^. 
Seventeen patients S'unived an ai'erage of eighteen 
months, eight of these vritho-at nodal involvement at the 
time of operation averaged nvenre-six months. 

There are eleven patients sun-iving total gastrettetny; 
seven operated on for cancer are living and we'd, d- 
rho-jgh three v.-ere operated on less than three •nombs 
ago, and three operated for benign lesions have s-errived 
from six months to three years and ferjr months. Five oi 
37 patients who had total gastrectomy for cancer ot me 
stomach sun-ived or are living over three years, an 
average of 13.6T. Total ablation of the stomach 'ms 
been amended by surprisingly little alreiarion in r.utn- 
lion. 

.4 13.6^ three years sur-rival rate for extensive can- 
cer of the stomach marks progress in the treatment oi a 
disease too generaJh- considered hopeless. 

Frartz J. Lust 

Brvxjclfsex. B. C- : Epidenne n:yalg:a snau- 
latina suraiccl disease. (Xordisk Med.. .\pn\. 

23, I94-S. Vol. 38. Xo. 17,838-839). 

The sympiotns oi epidemic m}-algia are reviewei an-t 
attention is drawn to the laa that the disease may 
manifest itself tliro-ogh abdominal sirnpioms so pr-iF 
nounced that a patient may be referred tor surgety. --- 
case is descri'oed in which the a'odomen was expiotet cn 
suspicion of perforating ulcer. 

IVoLL-VEGER, E. E.. Co St FORT, 31. M .. CeS- 
GSTT. O. T. .vi-rp OsTESLSERG, E. : Func- 
tional efficiency of the gastr<^-ii:tcst>nal tract 
follozi.’ina resection of the head of the pancreas. 
■/Proc. Staff Meet. Slavo ain..'May 12. 19-lS. 

Vol 23, Xo. 10, 245-247). 

Intal-te-excretion studies w-ere made on 10 patienm o.. 
v.-hom an operation for resection oi t'ne pancr^ nsi 
been done, in order to assess the Lmpajrrneat o: 
rive and absorprive functions of the gsstro-'.n'.esz'^ 
tract, --k control series of normal persoris vtzi s-'K 
carried o-nt. The test diet emplo}-ed containea 102 gim- 
of fat and 118 gms. of protein per day. In 3 panen-' 
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the ducts of the remaining portion of the pancreas had 
been ligated, thus preventing any flow of pancreatic 
juice into the intestinal tract. These subjects lost in the 
feces 60 percent of. the fat and 40 percent of the protein 
ingested daily. In 6 subjects, anastomosis between the 
cut end of the remaining portion of the pancreas and 
the jejunum had been performed. In these subjects the 
losses in fat and protein varied from values equal to the 
other 3, to values only slightly above normal. Since 
this procedure is sometimes of value, it should be carried 
out. The oral, administration of pancreatin (5 grams 
three times daily with meals) in persons who had had 
resection of the head of the pancreas reduced fat and 
protein losses by 50 percent. Patients, following this 
operation, should limit their fat intake to between 50 
and 75 gms. a day, and should use about 130 gms. of 
protein and large amounts of carbohydrate to bring the 
total calories up to 3,000 or more per day. 

DiscussioJi on vagal resection f^r peptic ulcer. 

(Proc. Roy. Soc. Med., Sept., 1948, Vol. XLI, 

No. 9, 639-652). 

The English attitude toward vagotomy for ulcer may be 
gleaned from a discussion in which several prominent 
surgeons and physicians participated. Vagal resection 
alone has given patients a tremendous amount of relief 
from pain, has lowered gastric acidity and contributed 
to the healing of ulcers. “The follow-up statistics pre- 
sent a more gloomy picture than the faces of the patients 
who attend the follow-up clinic.” Gastric retention, 
diarrhea, dysphagia, weakness and dizziness constitute 
the chief late, post-operative complications. The re- 
section must be complete, and the post-operative regi- 
men must be strict. Further scientific study of oper- 
ated cases is necessary to give a clear view of the signi- 
ficance of the complications. The trans-abdominal 
approach is to be preferred because it permits examina- 
tion of the lesion. One of the discussants felt that vago- 
tomy has no place in the treatment of gastric ulcer and 
that, even in duodenal ulcers, it alone canot be expected 
to cure large, old, calloused ulcers. One discussant, a 
physician, feels that a moratorium for vagotomy should 
be imposed for five years. “A procedure w'hich is 
fraught with grave operative risks and is based on the 
erroneous interpretation of observed facts, which abol- 
ishes the nervous control of the gut and its sphincters 
and completely disorganizes its natural reactions and 
which, in addition, interferes with the normal responses 
of the gall bladder, pancreas and kidneys, cannot claim 
the support of physiological principles in justification of 
a surgical experiment on the human.” 

McNeaey, R. W. and Smith, D.; Unneces- 
sary rectal operations done in the presence of 

cancer of the large bowel. (Illinois M. J., 

Nov. 1948, Vol. 94, No. 5, 315-316). 

This article is actually a plea for a complete scrutiny 
of the colon before rectal operations are undertaken 
Cancer of the colon, and indeed cancer of the rectum, 
may be present in patients who are unwittingly subjected 
to hemorrhoidectomies. In a series of 56 cases in which 
the rectal cancer could be felt with the index finger, 42.8 
percent were subjected to unnecssaiy surgery. The 


trouble is, that, in such cases, malignanct' is not 
suspected. 

Recio, P. ; Errors in the diagnosis of acute ap- 
pendicitis. (.-Xcta Medica Philippina, July- 
Sept. 1948, Vol. V., No. 1, 43-54). 

Perhaps there is nothing new that can be said about 
appendicitis, since it has all been said so many times, but 
it is instructive to read a skillful, illustrated, article on 
tlie diagnosis, and to find the following remark — “The 
more experienced the surgeon, the more difficulties he 
finds in making a positive diagnosis of acute appendic- 
itis, aware as he is of the numerous pitfalls that lie in 
wait for the unwary,’ 

Miscellaneous 

Richter, C. P. and Hall, C. E.: Contparhon 
of intestinal lengths and Pcycr’s patches in 
wild and domestic .\'orway and wild Ale.vand- 
rine rats. (Proceed. Soc. Exp. Biol. Med., 
v. 66, p. 561, Dec. 1947). 

The problem was undertaken primarily to determine 
w’hether the wild -Ale-xandrine rat is normally more her- 
bivorous in dietary matters than the Norway rat. The 
Norway rats, both wild and domestic, were found to 
have a longer small intestine than the Alexandrine rat 
but the large intestine of the latter was larger than in 
the Norway rat. In both wild and domestic Norway rats 
the Peyer’s patches are distributed regularly throughout 
tlie entire intestine but in the .-Me-xandrine rat the 
patches are found in greatest numbers at both ends of 
the intestine. Peyer’s patches in rats first become vis- 
ible at 15 days of age and their number remain un- 
changed with age. 

Gkimson, K. S.: 'Observations on abdominal 
visceral pain pathways in patients undergoing 
celiac ganglioneclomy and vagotomy or sym- 
pathectomy. (Am. j. Med., v. 3, p. 508, Oct. 
1947). 

Celiac ganglionectomy alone, celiac ganglionectomy 
combined with vagotomy, and right spianchnicectomy 
were performed on patients for various reasons. The 
conclusion was that a major portion of the pain path- 
ways from the viscera go in the splanchnics by way of 
the celiac ganglion. Visceral afferent pain pathways 
were not found to be carried in the vagus nerves. 

Brenner, A. J. : Scleroderma 'with gastroin- 
testinal involvement. (Rev. Gastroent,, Dec. 

1947, Vol. 14, No. 12, 869-872). 

A case of progressive scleroderma is described in 
which, in addition to the dermal manifestations affect- 
ing the face, neck and extremities, the patient developed 
acute gastro-intestinal symptoms with abdominal pain 
and vomiting. Roentgenologic studies showed delayed 
passage of barium through the small intestine. The ob- 
struction-like acute symptoms disappeared on the use of 
prostigmine. .At present dihydrotachysterol (antitetanus 
factor No. 10) recently described by Bernstein and 
Goldberger (J.A.M..A., 130 : 570, 1946) is being tried 
out. 
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Stringer, P:. Atelectasis after partial gast- 
rectomy. (Lancet, Vol, 252, Page 298, 1947) 

Radiographic chest studies were carried out at inter- 
vals after operation in 55 patients subjected to partial 
gastrectomy. Lobar partial or total atelectasis were 
shown by 13 patients and other abnormalities were 
shoMTi by an additional 13 patients. The immediate post- 
operative films were negative; atelectasis was revealed 
only after 4 to 24 hours after operation. Bronchitis, oc- 
clusion, bronchial pneumonia and other abnormalities 
were also shown. The 24 hour film is a valuable means 
of determining the occurrence of atelectasis bronchos- 
copy should be considered if ivarranted hy the details 
of the roentgenogram. 

Arzt, P. K. : Psychosomatic medicine in gen- 
eral practice. (Journal-Lancet. Nov, 1948, 

Vol. 68, No. 11, 423-427 

This is a sound article in which the author exhibits 
a lack of prejudice. He believes that correct diagnosis 
can onl 3 ' be made b\- complete studies of the sick indi- 
•s-idual, and that a neurosis cannot be detected unless 
the physidan completely understands the individual 
and his complex reactions. 

Reyn’ELl, P. C.: Skin tests forsensitivity to 
liver. (Brit, i\Ied. J., Oct. 30, 1948, p. 784 

From a review of the literature and personal exper- 
iments, the author indicates that almost all normal 
persons respond with a tvpical “weal and flare” to the 
intradermal injection of undiluted liver extract. It 
should not be concluded that a_ patient is sensitive to 
liver unless such a reaction is obtained with a dilution 
of purified e.vtract of at least 1 in 100. 

Selye, H. : The general adaptation syndrome 
and the diseases of adaptation. (Nordisk 3Ied., 

Oct. 22, 1948, 1913-1924). 

The author gives a description of his own “general- 
adaptation-sjmdrome" which represents the reaction of 
the body t / long continued strain of non-specific charac- 
ter, and" is considered to have 3 phases, - the alarm reac- 
tion, the stage of resistance, and the stage of exhaustion. 
Bobj'-wide catabolism, and stimulation of the product- 
ion of adrenal cortico-steroids are two of the diief 
mechanisms involved. Selye thinks that the following 
diseases mav he illustrations of his S3'ndrome. - some 
fonns of h 3 'pertension. nephrosclerosis. Cushing's 
disease, Simmond's disease and Addison’s disease, as 
well as others. 

Hain", E. : On the occurrence of O. U'clchii, 

Type F in normal stools. (Brit. Med, J,, Feb. 

12'. 1949, 271). 

The author e.xamined 108 stool specimens derived 
from persons in Hamburg, not suffering from enteritis 
necroticans and it u’as found that about one-sixth of 
these normal persons carried Q. welchii t 3 'pe F in their 
stools. The strains reco\'ered were, however, much less 
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pathogenic for mimals than those isolated from cases o' 
enteritis necrotirans, and further research is needed be- 
fore It IS possible to show that carriers are of anV 
importance in the epidemiolog 3 - of enteritis necroticans.' 

Gilbert, N, C.: Acquired hiatus hernia 
(Miss. Valley Med. J., -May 1948, Vol. 70 
No.3, 85-87). 

Hiatus hernia is almost always acquired, after the age 
of 40, the commonest cause being pulsion from belotv 
due to adiposit}' or pregnanc 3 -, but it may be due to tract- 
ion from above where the long fibres of the esophagus 
are stimulated to contract reflexly from a gallbladder, 
gastric or peritoneal lesion. The S3mptoms may arise 
from the heart as an angina due to riscero-risceral re- 
flex from the incarcerated stomach in which case de- 
creased coronary blood flow actuall 3 ' is present at the 
time of the painful attack. Or, a non-productive cough 
ma 3 ' be the only srmptom. Sometimes no symptoms are 
present at all. Diagnosis requires examination and per- 
haps re-examination bj' x-ray since the condition may 
not alwa 3 's be present at the moment of examination. 
The reduction of obesit 3 -, cure of visceral irritations and 
use of anti-spasmodics form the basis of medical treat- 
ment. Paroxysmal auricular fibrillation may be due to 
hiatus hernia. Itlan 3 - cases have long been treated as 
angina pectoris. The possibilitt’ of a hiatus hernia should 
be kept in mind at all times . 

Bailey, A. H. and Guthrie, A. M. C: The 
examination of the gastric contents for tuber- 
cle bacilli. (Med J. Australia, Nov. 8, 1947, 

Vol, II, 34th year. No, 19, 572-573). 

All of the fasting gastric juice was removed before 
breakfast, neutralized if acid, incubated 45 minutes, then 
neutralized. If the juice was alkaline the procedure was 
carried out the other wa 3 ' around. High s{>eed centri- 
fugation at 3000 r.p.m. for 10 minutes gave the best re- 
sults. Both smears and cultures were made. Jensen’s 
modification of Lowenstein’s media was used, using only 
non-fertile eggs not older than 3 dar'S. Of 82 patients 
tested, 25 were found to show tubercle badili both by 
smear and culture ; 21 gave negative smears but positive 
cultures. Cases showring roentgenological eddence of 
activity gave the most positive bacteriological findings. 
In the “less active” cases, bacteriological eddence was 
found only on culture. Perhaps cultural methods, cor- 
rectly carried out, are as valuable as guinea pig 
inoculation. 

Wyman, A. L. ; Endogenous gas gangrene 
complicating carcinoma of the colon. (Brit. 

.Med. J., Feb. 12, 1949, 2&T267). 

The author describes a case with cancer of the colon 
presenting as a gas gangrene infection of die left thigh. 
The infection hy Clostridium welchii had spread from 
the intestine to the psoas muscle hy means of a tract 
connecting the carcinoma to the psoas sheath. He aho 
quotes similar e.xamples of gas gangrene resulting from 
diseases of the bowels, from the literature. 
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The Etiolosy and Treatment of Chronic Ulcerative Colitis (Non-Specific) 


By 

ANTHONY BASSLER, F.A.C.P., LL.D. 

New York City 


The voluminous writings on non-specific ulcerative 
colitis (for which a better term would be colitis gravis) 
in the past twenty odd years attest to a greater interest 
in tliis disorder since Wieks described it in 1875E In the 
fifty years before numerous etiologies for it were ad- 
vanced, the activity mainly was touched off by Bargen in 
1924^ when he advanced the streptodiplococcus as the 
specific cause of the disease. 

It is a disorder affecting principally young people in 
the formative and creative years of life, and often those 
with intelligence above the average. It runs a long 
course with a pronounced tendency to relapse, and de- 
spite much patient investigation, and accumulation of 
knowledge of various aspects of the illness, it still remains 
obscure in its etiology, uncertain in its course, and fickle 
in its response to treatment. 

As to the etiologies and the suggestions of treatment 
that have been advanced in later years, the following are 
the more important and arc presented with certain 
thoughts and deductions of the writer. 

INFECTIOUS. Much interest has been attached to 
the diplococcus or diplostreptococcus of Bargen^ and 
Bargen and Logan^ to which may be added the diplo- 
coccus used by Cook'^ in his dental dog e.xperiments. 
This organism was described by Soor many years ago as 
the diplococcus intestinalis and also by Conradi. It is not 
a high!}' virulent pathogen but, like many other intestinal 
organisms, in certain symbiotic combinations, can become 
parasitic or be important as a secondar\' invader, but it 
is not the cause of ulcerative colitis. At times it has been 
used with apparent success as a vaccine (serum) but in a 
specific way it is not to de depended upon. What has 
been presented concerning this organism is not biologically 
much different than any of the usual forms of streptococci 
met with in the bowel of which most forms met with are 
the more common types of streptococci. What is inter- 
esting about streptococci is that in the most serious cases 
of ulcerative colitis, a streptococcus may be the only or- 
ganism present in the bowel. 

Paiilson^ produced lesions of the colon with B. coli 
given parentally and Bassler® described a highly toxic 
hemolytic B. coli as important in the disease. While 
Hurst, Felsen, Bargen, and Dack have reported the im- 
portance of infectious agents in ulcerative colitis the first 
article on it occurred in 1913 by Bassler in which the coli 
organisms especially the high hemolytic types w'ere given 


significance in the production of the disease. 

The B. coli are found in the intestines of all mammals. 
Of the many forms, using Dunham's classification, no 
one form can be proven to be definitely infective. Yet 
the high Iiemolytic character of the B. coli found in ul- 
cerative colitis, as compared to normal or other intestinal 
states, gives this organism a significance. In the micro- 
scopic pathology found in simple chronic toxic gut states 
the coli hemolyticus is an important etiologic factor when 
associated with other organisms especially those of the 
anerobic group. One must keep in mind that the coli- 
form organisms arc a large and varied group, there being 
sixteen different biologic strains of B. coli alone, and 26 
more of the Escherichia genus classification, lliey repre- 
sent a family of cousins from the innocent B. coli on one 
end to the highly pathogenic B. typhosus and B. d.vscn- 
tericus on the other. Thus they run from innocence to 
high pathogenicities and of all the intestinal organisms 
they are easily transmutable, one into another strain and 
virulence, according to how they arc influenced by the 
symbiotic bacteriologi' and chemistry of the bowel. They 
must be considered as important in preparing the bowel 
for subsequent tissue breakdown by a secondary infec- 
tion bringing on degeneration of the mucosal tissues. 
With other organisms in the mixed infection their action 
is lytic, and by constant reinfection of the mucosa from 
the lymph structures in and surrounding the gut, a vic- 
ious circle is brought about. It is this affinity for the 
lymphatic structures (the solitary glands in the mucosa, 
the pericolonic glands immediately outside and the mes- 
enter}' glands) that is the cause of the recurrences which 
is the way the disease advances. A high hemolytic B. 
Coli associated with the secondary (mixed) infection 
of any of the pathogenic streptococci makes a vicious in- 
fective combination in this disease. 

The B. dysenteria (paradysentery'^,^) has occasioned 
much interest as a cause of ulcerative colitis especially 
since Felsen's work claiming that ten per cent of cases 
of acute bacillar}' dysentery result in a condition simu- 
lating chronic ulcerative colftis. What has been stated 
above in connection with B coli holds true with this or- 
ganism which is one of the coliform famih'- If Felsen’s 
point of view is taken, one would expect that these or- 
ganisms would be recovered in all cases of chronic ulcera- 
tive colitis or at least in those who have a past historj' of 
an acute dysentery. This is seldom observed. However, 
it should be searched for, because if found, the results 
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is no reason to maintain they are important in cause and 
effect. AVho has the method and ability to judge degrees 
of mental adjustments? Who has the method and abil- 
ity to judge if, how, and why the colon is picked as the 
battle ground, or why the stomach, the heart, or the kid- 
nevs? As Ginsberg and Ivy^^ state, “If these emotional 
factors are etiologicaily concerned in the three diseases, 
why do they affect the stomach in some persons, cause 
mucus colitis in others, and in still others, as some beliec’e, 
cause ulcerative colitis?" The writer believes that emo- 
tional states occupy about the same significance as aller- 
gic factors, namely to unstabilize an already diseased 
and degenerated colon. 

An e.vcess of lysozyme is supposed to dry the gut and 
make it susceptible to infection- In many of the chronic 
biotoxic intestinal states (putrefactious), the mucosa is 
atrophic and as dry as the back of the hand, yet there is 
no tendency to the disease. 

Different workers have made much of chronic ulcera- 
tive colitis being a disease of pleomorphous etiological fac- 
tors. Along the lines soon to be described its develop- 
ment is simple to understand. The error has been that 
the colon is easily unstabilized for many reasons, and 
that when anv of these factors bring on symptoms too 
high a degree of etiological significance is given to them. 
They disturb the colon physioiogt', arc functional in na- 
ture, and are not etiologic in the proper sense. 

PHYSIOLOGY OF THE COLON. The history 
of colon disorders has been neither happy for the colon 
nor creditable to those who have e.xploited its misfortunes- 
A voluminous literature testifies to that common failure 
of trving to run before actpiiring the more fundamental 
art of walking- One builds badly in the understanding 
and handling of a disease when the normal physiology- of 
the organ in which it occurs is sparse, the knov n facts 
are few, and their interpretation difficult. Until we have 
a sound knowledge of normal physiology on which to 
build, disorder becomes a field for speculation, unhappily 
too often profitable, and progress must inevitably be 
slow. 

In using the term “normal” pertaining to the colon 
one recognizes the wide scope of individual variation 
within the meaning of the term, variations that are not 
known or recognized, usually permitting the pathologic 
conditions of the colon to be overlooked or be designated 
as "normal”. The recent history' of the physiology of 
the colon has largely been advanced solely by the deyel- 
opment of radiological technique and its application to 
the alimentary tract. Even the motor functions are still 
very incompletely understood and more knoyy ledge is 
necessary- on filling and emptt’ing of the colon, haustra- 
tion, mass movement, defecation and neuro-muscular con- 
trol. 


Nothing of much value is knoty-n of errors of secretion 
yvithin the boyvel and absorption from it. The no doubt 
important bacterial enzyme reduction of foods and pos- 
sible toxic effects ensuing from them are still in the dark. 
The secretion and function of mucus and its association 
yvith the activity of mu.scle fibres, stimulus to nerve sup- 
ply and phases of vascularity are mysteries to us- No at- 
tention is paid to the yvork of Florey^l (1938) and 
Wolf and WoIff22 (1942) plainly indicating the cleans- 
ing and protective action of mucus to the mucosa and its 
importance in preventing invasion from the dozens of 
pathogenic bacteria that inhabit the intestinal tract. 
1 he protective mucus here is contained in the invisible 
type (muco-protein) ) that Glass has drayvn attention to. 
He reasons logically that there is no separate substance 
called Ivsozyme. The importance of the acids formed 
from the fermentation of cellulose has some protective 
function hut yve do not know yvhy or hoyv- Lium and 
Porter, 1939, proved that yvhen hyperemia, edema, 
hemorrhages or ulceration occurs, the goblet cells cease 
manufacturing mucus, the exhausted cell secreting a thin 
yvatcry solution instead. As has been stated, the auto- 
maticity of the colon is more quickly disturbed than any 
other organ of the abdomen, and if, as modern psychia- 
trists believe, we think with the brain and all parts of the 
body, then the colon can be assailed in its function from 
both yvithin and from anj-yvhere in the body. We must 
then acknowledge that unless we have a reasonable de- 
gree of knoyvlcdgc of the functions of the colon and 
hoiv agents may disturb the physiology-, yve cannot under- 
stand its diseases. 

.MICROPATHOLOGY OF THE COLON. 

A'licroscopic examination of yvhat grossly appears to be 
a normal colon usually presents quite an array of minute 
pathologies. The literature is ample in teaching that in 
chronic constipation, simple forms of diarrhea, colon neu- 
rosis, spastic states, etc., yve deal entirely yvith disturbed 
function yvithout patholog)’, and yet it should be doubted 
in any prolonged so called functional disorders that a 
pathology in the yy-ails of the colon is not present. This 
statement is based on the many instances at autopsy yvhere 
colon disease yy-as not believed to be present. In obsen'a- 
tions made years ago in the Neyv York City morgue, the 
colons of fifty consecutive autopsies in instances where 
death yvas dramatically brought about, there yvere but 
nine instances of perfectly normal colons from a micro- 
scopic standpoint, and the examination of specimens since 
then in yvhich disease of the colon yy-as not suspected con- 
stantly proves the same. We all agree that the import- 
ance of a microscopic e.xamination of tissue is essential 
for every’ proper pathologic report. Often an organ may 
appear normal enough on gross examination yet present 
minute structural changes. 
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lopies met with were; 

Hemolytic streptococci specified types 42 cases 


Green streptococci 21 cases 
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Staphylococcus .alhns 31 cases 

Clostridium oedematis malipni 25 cases 


_ amn H 

N'Ufr;h/r 5 

I. 'ch'-rirhia edi •pecifird t>pfv 24 ra-,--. 

(irani po'iiue rnimHcjctn 22 c.-ise- 

l^|■ildomona‘^ .i'-ru;;inir:i ID 

J. fl th.'rdi.o'dhi' lirodij;io> i IK ca'r' 

( lintfiiliijtii [yrlchii r .... . 


i hr p;,Hii„ t of drcof(,;v«it,o,! \n fhr intr-rirui tract 0 ! 
inf-io!'. and norma! thildrcri n. rrniarlahlv '.-njl]. fa 
'orn-. ho-.-.s-.rr. proh.ddv fro-n th- white 'tapliK-./tcur, 
thortidmin pinriiicu' and Wrlchd charufr- take yls-e 
in r!;r oritani-.rn and the ynt o di-tinctiy r.wic. 

(■fir rlfr.!' of thi' on tljr co!.,n >tnic!urrs ar-r Ui: <,!i- 


*rri r J.. 

f.ift.'r 

rt%'i 

Mi'hrd 



iSutirj, 

f *1 J 


il.r p.= tbo! 


. The.-, 


l-e -on 


hr 

ii 

Vr ail'!!;)'! 

, iii 

doMr n 

irntAl 



f.l fA 

tU, 


iGf), 

etc,, h; 

ill 

lali.! u 

n:ti 



of tb- 

• fitJ 

de.'.i.'r 

the 

mdivid 

i 

* 


Ti'.' cob 

'rfl ! 

'eif!.; ;in 

r\K^ri 

Impli 

•.rnGfC 


i' 

dl«;il'!''d 

.f.U 

i t:t> do. 

ah; ch 

.<!Uyn,; 


Xn 

I.-rti:. 

tt'-n.: [',i;l 


i: iv 

ii-.v-olr.l and 

f'.'Gtr 

i\ il'CA n. 


tt.hr.'r tf."- 

li/niiwin.'i 

■ of t! 

V l.-ere 


\l o.!i. 


v ariou' 'irrpt.vacc;, 'tfepto'-a.-iih;-.. 'taphloco.'ci .•.•.'t'l the 
Coliforrn orttani'U)' cotn- in. Mo-tlv 'rcnmlar; it!v.a;'.-;s, 
thrv .let . 1 ' ;« ri'.ivrd tnlevti.','! and break doun t'l' itu; 
ti:'i:r'. canon;; {'rncolonic pl.nrd and ni'-sentery ylari-f 
intr.'ii‘i!! V’, hii'fi then ccri't.antlv rrinfevt tlir ;rijt it, .a vie- 

ioU' litclr. 

In ulcriativr cidito the 'i;;n',oid and upper rectum 
ate mfrvted fit-t. ami ib.e pti«.T" noted in this chtimic 
':'t;ni<i-d/tt' i' a I'onpr-rerii aa'DtnpamVd with 'ufunucos.'.’ 
r<irni.i and hypertropln ot the tmr.’f''a. 'Iftis pt'C' on 
for iiT’iirl.'' and vr.af' ls*ri,-re true irifl.irnmatii)n and ul- 
cer. itiori dor t>) bitctrri.d iriv.nioti t.aVc' place. 'I hu- r!'r 
impott-mce in d:.i;;no-in;; and ttratiti;: ‘iittmifditi- -S' a 
prophvlavi' in prevrnttn;; ulcerative coliti'. 

I believe that cases of ulcerative cnlit-’' st.att their tie- 
vefo;iti:ent eailv in life in the se<njt-!K-c of. hack of build- 
in'.: up the intestinal inumitiities miuired, a series of de- 
partures lit no.'ina! pin -iolop.' , a hiotrivic ttu- -late c.aiis- 
im; micropatholopirs in the colon mucos.i. the rffivts of 
rliffetem apents in stahili/inu the hovvel, sreondart' b.ic- 
tetial infection, and reinfection fioni the Ivmph struc- 
tnir-. 

.M.XTTKRS PMRTAl.MNG TO CLASSIFICA- 
TION AND Dl.W.NOSIS- 

The use of the term cure in connection with chrome 
ulcerative colitis cannot he ii'ed. Fven after years o) 
perfect health anil normal appearing colon from an X-r-ay 
-and proctolou’ic standpnint, it still cannot he used because 
39 of mv rases in which there was every reason to br- 
ieve were definitely cured after ten years broke nut in 
recurrences (these late rccnrrencc.s are always easy 
control-) I aprcc with Kiefer^-'* that the term control 
as uood, fair and poor is all that is permissible. By 
is meant where both the local and peneral constitutional 
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symptoms have been absent for at least five 5 'ears, the pa- 
tient being active and capable to stand strains, physical 
and emotional, eating any foods, no treatment, etc., with- 
out ill effect. By fair is meant that marked improvement 
had taken place, there is practically no disability, with 
but mild and easily controlled symptoms. Poor are those 
in whom continuation of symptoms has produced a severe 
degree of disability or complications. 

In over five hundred cases treated the results of treat- 
ment were good in 69 per cent, in 28 per cent fair, and 

poor or operated upon in 8 per cent this was on a two- 

year basis. All of these were severe cases of years stand- 
ing. Even this eight per cent were a vandng lot. Quite 
a few cases in which there was a poor status of affairs 
over considerably long periods of time without operation 
suddenlv improved markedly, and there were a few who 
were classed good or fair that suddenly turned worse. 
There were so many instances of sudden change one way 
or the other that if a conclusion is reached one must still 
be open minded about it. 

It also serves no purpose to classify the cases as left 
sided, right-sided or entire colon, or in duration of the dis- 
ease or ages of the patients. Of interest here is that the 
younger the patient the more often the disease is serious 
and the older the patient the easier it is to control. Also, 
in the vast majority of the patients the disease begins in 
the lower left colon and when confined to this area ul- 
cerative colitis is easier to control- The disease too, 
should be classified as primarily mucosal or lympliatic. 
The lymphatic cases are those in which the lymph struc- 
tures are deeply involved early, are the most difficult to 
control, and comprise the larger number requiring sur- 
gery. The mucosal forms comprise those in which the 
lymphatic structures arc less involved and supply the 
larger number for medical handling. These latter can 
often be diagnosed by small projections along the margin 
of the colon. If follicular cell breakdown and a low 
grade mucosal inflammation arc present, pus, blood and 
leucocytes and macrophages may be met with in colon 
washings. My observations do not agree until Bcrcovitz 
that by tbis means one can ivith sufficient clinical accu- 
racy make a distinction between “bowel dysfunction ’ and 
pathology especially in that of the degenerated toxic type. 
He states that no cells are shed from a normal colon, but 
cells are commonly shed in chronic toxic states without 
even simple congestion. Often no cells are found -'cn 
though definite pathology exists, and in what ordinarily 
is designated as normal they mat' be found. If tbis could 
be depended upon this type of examination would be of 
interest to diagnose the potential ulcerative colitis case 
although even here more dependence must be placed on 
tbe history. X-ray films and proctologic appearance. 
Bowel scrapings, the chemistrj', bacteriologj' and charac- 
ter of tbe feces are sometimes of interest -when in doubt. 


Under proper medical treatment the less severe cases 
certainly can be gotten in hand easily, practically every 
one of them. When the profession meets the responsibil- 
ity of earlier and better diagnosis and treatment in 
chronic sigmotiditis the instance of severe disease and 
those requiring surgery will be very few indeed. 

No case of chronic diarrhea should be judged as due 
to chronic ulcerative colitis until it has had a thorough 
c.vamination especially for the other causes of diarrhea, 
and proof of colon or procto-sigmoid involvement is defi- 
nite. Of those with continued diarrhea and patholog)', 
about two-tliirds will be due to chronic ulcerative colitis. 
As the cases arc met with the entire colon will be involv- 
ed in about half, and the rectum, sigmoid and descending 
colon in about one third. In about one-fifth the process 
stops at the hepatic flexure or is segmental. In those 
with short histories or very superficial and moderate in- 
volvement, the colon may appear almost normal and 
rugal studies for diagnosis are necessary. The diarrhea 
in left-sided cases may have existed for several years, the 
disease never having extended upward or taken on signi- 
ficant involvement of the lymphatic structures. It should 
not be taken as definite that those vv'hich show absence or- 
minimal amount of change from the X-ray standpoint 
arc the more fav'orable for treatment because some of the 
serious fulminating cases and some of the most prolonged 
show none or only slight anatomical changes from nor- 
mal. Nor can the course of the disease be judged by 
X-ray alone. Often in a cured case that had shown defi- 
nite change by X-ray, after years of time, the colon re- 
constructs itself enough for it to appear quite normal. 
In the majority of the cases some degree of the pathologic 
X-ray picture persists, and according to Ricketts, Kirsner 
and Palmer^s, regression occurs in approximately ten 
per cent. 

In the past twenty years the writer has seen 5+2 cases 
of chronic ulcerative colitis, non-specific in classification. 
Of thc.se 161 are left out of consideration for various 
rca,sons. The remaining 392 cases were under more or 
less continued observation and bad been treated for a 
sufficient period to draw some deductions. During this 
twentv' year period changes in treatment took place but 
these were not of such fundamental importance as to 
modify the figure very much- I desire to repeat one 
must keep in mind that the disease is so fickle, e.xperience 
with the cases so v'ariable, and the results from different 
items of treatment so unpredictable, the status of disease 
.so difficult to classifv', that, even more so than in pep- 
tic ulcer, statistics are only of relative value- There are 
differences in the types of cases and results from treat- 
ment in private as compared to those that were in hos- 
pital practice, the latter tending to be more poorly han- 
dled, more severe, the fulminating form, those with com- 
plications and those in which surgery is more necesssry. 
Only those under private observ'ation are presented. 



2S0 


The American Journae ok Dicestive Diseases 


TREATMEl^T 

It is well to bejiin treatment ivith the patient in bed 
which is an essential in the febrile and fulminating cases. 
Tile principle of rest brings about physiological recon- 
struction of depleted bodily functions and mental ener- 
gies. In the average afebrile case in which the lesion 
is limited mostly to the left side they may be handled in 
an ambulatory wa.v. It is tvcll, hou'ever, in order to 
build up physical and moral tone, to save the patients 
from the possibility of emotional upsets, to symptomat- 
ically control any distressing symptoms, and treat any 
focal infective conditions, that the patient be hospitalized 
for a few weeks time. By continued rest and heat to the 
abdomen a moderate diminution of the hyperactivity of 
the colon occurs, somewhat limiting cramps and diarrhea 
and often doing away with opiates and sedatives. Bed 
treatment is possible in about one-half of the patients, yet 
in about one ease in five the patient had already had a 
sojourn in bed and is reluctant to go there again. Lim- 
ited financial means operated in about one-half. If a 
start in bed is not practical, it is well to cut out all soci.al 
activities, house responsibilities, encourage resting, and 
have a happy and pleasant atmosphere around the pa- 
tient. 

This early stage of treatment is the best time to ques- 
tion the patient on any worries, fears and anxieties, emo- 
tional conflicts, maladjustments, etc., and exercise com- 
mon sense, the teaching of the Bible or Talmud to 
straighten them out- If the job requires psychoanalytical 
treatments is is better not to conduct these when the pa- 
tient is in bed. Atrophine and phenobarbital are often 
useful. 

Often intravenous therapy is necessary to o%'ercomc de- 
hydration, subnutrition and debility. Only blood and 
plasma are employed since all the others are only poor 
substitutes. Intravenous mercurochrome may be em- 
ployed alternating with the blood and plasma. The diet 
and vaccines are started. At all times care must be taken 
that the patient not catch cold and if one is contracted it 
is best for him to remain in bed and treat it. A recur- 
rence is easily brought about by a respiratory infection. 
There is an unrecongized law of mucous membranes op- 
erating through the sy'mpathetics in which rvhen one area 
is inflamed congestive reaction takes place in the others. 
In a person ■with an acute cold in the head the intestinal 
mucosa will be congested. 

DIET. No restrictions of nutritious hods should be 
carried out in treating chronic ulcerative colitis. Two 
fundamental rules are important- 

1. The taking of the largest amount of protein foods 
possible in order to meet the shortages of nutrition caused 
by the diarrhea, infection, weight loss, anemia, avita- 
minosis, etc., to which amino-acid and supplemental feed- 
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ings are added, but milk is not allowed. Sometimes in- 
fusions containing amino acids are employed. Effort 
should be made to keep the scrum protein at the highest 
possililc level and to improve the anemia (usually tv.o 
difficult tilings to accomplish early in the treatment), 
and hy protein per os and low carbohydrates to stimulate 
the innocent and restrictive types of Gram negative (B. 
coli) organisms. 

2. The physical character of all foods should be fluid 
or semi-fluid so as to digest the largest amount in the 
upper levels of the small intestine and so that one has the 
smallest amount of residue to collect in the colon. Solid 
foods should he comminuted, put tlirough grinders, cut 
fine, etc. About twenty-five years ago when the u-riter 
advised high feeding in ulcerative colitis at an AAI.A- 
meeting no one agreed with it. Today it is pleasant that 
It is more generally accepted but it should be still more 
so. 

ALLERGY. In the majority of cases of ulcerative 
colitis the history of an allergy to certain foods cannot 
be obtained. AVhen it is, it should receive definite atten- 
tion. Since milk often lights up a diarrhea in instances 
of bacillary dysentery a long time after the condition 
had sub.sided, it is not allowed. Since milk, eggs and 
wheat comprises about 90 per cent of the food allergies, 
these arc eliminated at the start of treatment. Other 
foods sometimes of importance are shellfish, strawberries, 
cheese, nuts, pork and chocolate and these require watch- 
ing. Since it is important to maintain as high a nutrition 
as possible, and skin tests to discern food allergies have 
usually been M'orthless, the important foods mentioned 
arc allowed as soon as it looks feasible. So food allergies 
(like psychotlierapeutics, rest, etc., and other measures) 
arc important in keeping the colon more stabilized- In 
my c.xpcriencc, antiallergic diets that are difficult to fol- 
low (Rowe and Andresen) are rather unsatisfactoiy, 
especially in the ambulatory case . However, there is no 
objection to employing these eliminating types of diet be- 
cause of the bland, low residue properties which, in mv 
opinion, accounts for most of the good effects that have 
been attributed to them. With the exercise of a 
interest for diversity the plan mentioned is easy to follou 
for Jong periods of time. As soon, however, as improte- 
ment is definite, eggs and wheat may be allowed. 

VITAMINS. Moderately large sized doses were 
used by' mouth and parental injections. Natural B. com- 
plex and injections of crude liver answer well. FoUoit- 
ing improvement one of several preparations in capsule 
form, containing large doses of vitamins with liver, fer 
rous iron and folic acid are given and these kept up for 
months. Effort should be made in the diet to emploj 
foods high ip vitamins, since natural vitamins are of 
more value than sy’nthetic ones. Often the vitamins 
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from foods ivith iron by mouth and liver by injection 
were employed. 

DIARRHEA. Measures may be used to control a 
large number of movements where these are too distress- 
ing- One of the opiate preparations is best used, occa- 
sionally, but, if possible, rest and sedatives should be tried 
first. During the course of treatment in all cases and 
for long periods of time, a teaspoonful of bismuth sub- 
gallate is given in water before breakfast, (sometimes 
also at bedtime) and this may slow down the move- 
ments- Occasionally intravenous alimentation maintain- 
ed for several days puts a badly-irritated bowel at rest. 
In order of procedure then arc I, bismuth subgallatc, II, 
rest and heat, III, opiates, IV, Only fluid foods orally 
and intravenous medication for several days. 

J' ACCIK E. Vaccines, made of any of tlic coliform 
organisms have been most successful in my hands. Most 
of the Gram negative organisms when virulent are exo- 
genous to.xin producers and thus their vaccines have been 
successful. Every infection presupposes a lack of immun- 
it\'. It IS believed by some that the kicking up of an ac- 
tive immunitj' could just as well be brought about by 
any of the non-specific proteins used for the purpose, and 
that if a vaccine is beneficial, it is so only because of the 
protein in the bacterial body. An exogenous bacteria 
carries a specificity inherent to it. In several bacteria 
of the same genus there may be a slight similarity in the 
toxin. 

It has been brought out that the intestinal bacteria are 
tbe infective factor and these are added to an already 
degenerated pathologic colonic mucosa- This infection, 
which is a symbiotic mixture of organisms, is what breaks 
down the tissues, mucosal and lymphatic. As has also 
been brought out, the organisms of greater significance 
here arc those of the coliform tj'pes and that this group 
comprises forms all the way from the B. coli on one hand 
to the specific forms of B. dysenteriae, B. para-dysen- 
tcriae, B. typhosus, etc., on the other. While there are 
specificities between them in the production of different 
diseases it is impossible to assess this. The first vaccine 
used was the B- coli from the patient when this was 
highly hemolytic. If not highly hemolytic a strain from 
another source was emploj'ed. It was found that as good 
results could be obtained from a potyvalent B. dysenterv'^ 
vaccine of organisms taken from instances of acute and 
chronic dysentery. Sometimes the patient’s hemolytic B. 
coli are added to the stock strains of the parad}'senteriae 
in half and half quantities. 

The use of vaccines for therapy may be criticized and 
for various reasons their use here may be depreciated, 
but after twentv’ years vv'ork with this disease, I am sat- 
isfied that often much benefit has come from their use 
although I am perfectly willing to admit I do not know 


how or why. The type of vaccine used was highh' con- 
centrated, the doses used nev'er more than would give a 
local reaction larger than a twenty-five cent piece. I 
hr^ve used one of the three forms mentioned in all the 
cases I have handled especially the two types. The vac- 
cine and sera recommended by Bargen were used in about 
twenty-five cases but I doubt the results are as good in a 
general way as with the forms mentioned. Drug instilla- 
tions and irrigations, no matter what the drug, are use- 
less and often vicious. You can not sterilize a colon 
vv'ith them any more than you can sterilize the ocean- 

MERCUROCHROME. The intravenous use of 
mercurochrome was first described by Young and Hill^^. 
In the next seven t ears a number of articles on its use in 
ulcerative colitis were published by Einhorn^^, Rosser^®, 
Smithies^® and Rouse^^, reporting optimistic results. 
As time went on it proved to be a dangerous drug in the 
doses employed, many of the reactions being extremely 
severe. Some per.sons seem to exhibit an idiosyncracy to 
mercurochrome exhibiting rapid and considerable ris-e in 
temperature, gastric irritation, diarrhea and kidne,v dys- 
function. At the request of the American Medical 
Association, the manufacturers were advised to discon- 
tinue supplying it for use by the intravenous route. Be- 
ing a bacteriocide its use was originally suggested for 
systemic infections and it never was intended or recom- 
mended for intravenous use in chronic ulcerative colitis 
by its manufacturers. Consequently no investigative 
work was done to standardize the dose and estimate the 
safety of the drug. In 1927 in a case of streptococ''us 
septicemia and one of brain abscess in which mercuro- 
chromc was used intravenously, the autopsies were inter- 
esting in that the interior of the colons were deeply stain- 
ed and apparently the colon was an important source of 
its elimination, father than the kidneys, the other tis- 
sues of the body were not stained. 

Its early use in ulcerative colitis was to control the in- 
fection in the bowel wall- No means had yet become 
practical for accomplishing this, but what was of interest 
to me was its use to help control the reinfection factor 
that infects the mucosa from the glands and thus causes 
the recurrences. It must be recognized that chronic ul- 
cerative colitis is an infectious disease that advances in- 
termittently and each recurrence is a deeper e.stablish- 
ment of the disease. If after injections every fourth day 
for four to six weeks definite benefit is not acconqd'shed, 
mercurochrome should not be expected to be of any help. 
In the early days the dose of mercurochrome employed 
w'as approximately 0.168 grs for a person 50 kilos in 
weight. My minimum dose is 2 cc of a 1 per cent (0.02) 
solution and this raised in the absence of reaction to 5 cc 
(0.05 gm). In the vast majority of my cases mercuro- 
ch'rome intravenously was employed, alternating with 
250 cc blood transfusions one each three or four days. 
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Some thousands of mercurochromc injections in from 2 
to 5 cc quantities of 1 per cent solution have been given 
without a reaction or one untoward result- Man}' times 
when a recurrence from the disease occurred, a few doses 
of mcrcurochrome was all that ivas necessary to control 
it. I would advise against its use in those under 10 or 
over 50 years of age, or those with suspicion of kidnev 
disease, and that the dose .’nitially, never being larger 
than about one-third of that used years ago. 

DRUGS. Practically none of my cases were treated 
with antiserum antidysentcric serum, or by sulfa drugs. 
Usually the patients had been taking sulfa drugs in va- 
rious forms before I saw them. None of these drugs 
were curative to any dependable degree in the well estab- 
lished case even admitting that an occasional case would 
show some benefit with the non-absorbable forms for a 
short spell. In this one form of the non-absorbable 
sulpha drugs one is as good or as useless as another. It 
has been reported that after the oral administration of 
the non-soluble sulfa drugs there is a decrease of the gram 
negative and an increase in the gram positive organisms. 
This docs not occur with assurance and it is a mistake 
to bank on it. In the ver.v early stages of the disease in 
about two-thirds of the cases a limited benefit may take 
place, but as a rule I do not see the cases that early. In 
most of my cases, the disease has c.visted for months or 
j’ears. A few cases tverc treated tvith the antibiotics, peni- 
cillin or streptomycin, neither of which, in my e.vperience, 
are of value in this disease- With so many things that 
were used for the treatment in the years gone by each 
seemed to be of value all eventually being discarded for 
something new. 

The idea of “wetting down the mucosa" with sodium 
alkyl or lauryl sulphate as a control of lysozyme and 
pancreatic secretions has been advanced. A few instances 
of benefit have been reported, and many more will have 
to be reported to judge the value. Since lysozyme is a 
secretion of the intestinal mucosa and is markedly en- 
hanced in ulcerative colitis one may ask if the increase 
comes before and if it is important in producing the dis- 
ease- or after the disease is established. In ten cases of 
atrophic colitis (colitis sica) the titre iras about ten times 
that of normal and yet no ulcerative colitis occurred. In 
Uventy-six cases of ulcerative t 3 'pe the lists of the pan- 
creas (external secretion) were not above normal and 
one may question this as an etiology, as Portis suggests. 
Of interest in this connection is the increase of lysoz 3 ’me 
unth emotional upsets. In the vast majority of instances 
of emotional disturbances without ulcerative colitis (and 
peptic ulcer) no increase occurs and it will be found that 
in the majority of instances of ulcerative colitis (and 
ulcer) in the chronic state increase of lysozyme is not 
present or present to marked increases, still mucus strip- 
ping, whether as a. cause or result, should have signifi- 


cance and further studies in this connection should be en- 
couraged. 

Mention should be made of bacteria protein injections 
(intravenous typhoid vaccines). A number of years ago 
intravenous typhoid was used in 30 consecutive cases. 
About half showed some improvement in the diarrhea 
but it was judged that the routine management they were 
receiving deserved the credit and also because of tile 
shocks the treatment was discontinued. Many of the 
cases have an achylia or loiv acidity from a granular gas- 
tritis which the colonic infection brings about. One cc of 
diluted hidrochloric acid in four to eight cc of gastron 
well diluted and sipped after meals often is of benefit. 

Also of interest was the routine early use of anti- 
amebic therapy in cases in which ameba histolytica and 
cysts were not found on two examinations, one made for 
the trophozoites, and one for cysts. Since errors are inevi- 
table in the c.vamination for the parasite of amebiasis or a 
capable parasitologist not be available, there is no ob- 
jection beginning the treatment with a run of the non- 
toxic antiamebic drugs (vioform, diodoquin). Their use 
surprisingly often brings about a rapid improvement in 
the diarrhea. This temporary benefit occurs in about a 
quarter of the instances of chronic ulcerative colitis. If 
amebiasis had been pre.<ent or an infestation e.vists, the 
ca.'c should be treated as one of amebiasis and not chronic 
ulcerative colitis. In such cases it may eventually become 
evident that chronic ulcerative colitis occurred from a 
secondar.v bacterial infection which the amebiasis had 
brought about. The vast majority, hoirever, are those 
of non-specific etiology. 

rlNEMU. HY POP ROT EUR EMI A. These were 
corrected by 250 cc blood transfusions given every third 
or fourth day and kept up for weeks. Even in the pres- 
ence of only moderate anemia these transfusions were em- 
ployed, because there are other constituents in blood than 
hemoglobin and proteins that are helpful. These are 
contained in the immunity producing bodies, which are 
cspeciall}’ helpful in these cases. Improvement alloivS 
the iron to be discontinued although sometimes it helps 
to constipate and may be continued for that purpose. The 
hypoproteinemia is benefitted by diet and intravenous 
amino acids. 

PSYCHOTHERAPY. Since the writer believes that 
emotional disturbances are not fundamental in the pro- 
duction of ulcerative colitis psychiatric treatment is con- 
sidered as non-important. The average physician should 
take an interest in the patient’s problems, make correction 
and give advice so as to bring about adjustments. When 
the patient was well enough, a few- questions were asked 
at various times on matters of personal faults, domestic, 
family or financial difficulties, etc. The importance of 
their connection “so that the body can become more nor- 
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mal” is pointed out and advice given. It should be empha- 
sized to the patient that fear, anxiety, sudden excitement, 
love, hysteria, etc., brings on depression of mobility, se- 
cretion and absorption in the digestive tract. 

SURGERY. Chronic ulcerative colitis is a medical 
disease and should be treated medically as long as there 
is any hope for improvement. It is slow in recovery and 
it must be remembered that it is a young person’s disease 
(average 28 years). I once said at an A'.M.A. meeting, 
“If you can keep these people living long enough, time 
will benefit and often cure the disease-’’ There is no dis- 
ease in medicine in which the patient can reach such a 
state of emaciation, debility and illness and yet recover- 
The decision for surgery' carries much responsibility and 
should be made by an experienced person, not only a sur- 
geon and never early as Leahy suggests. There also is no 
disease in which operative- statistics vary so markedly. 
Considering mortality and the unhappiness of an ileos- 
tomy or cecostomy, one usually is influenced against op- 
erating upon these cases early’. There are, however, cer- 
tain criteria that serve as guides. These may be said to 
be, 

1. Where the disease has existed for a length of time 
without substantial benefit, and general health is failing 
in spite of good medical handling in a conscientious pa- 
tient. Cattrell^'' reports that about one-quarter of the 
cases at the Lahey Clinic are operated upon- This, to 
me, is a surprisingly high figure, and I question whether 
it 's justified even though the mortality be less and early 
operation permits of a fciv more closures of the ileostomy. 
If the patient’s general health and weight hold up pretty 
well and the invalidism is only moderate (controlled 
case) one is justified in continuing the medical handling. 
If cases are operated upon earlier ,vith the usual surgery 
I believe that many would be operated upon unnecessar- 
ily. The acute fulminating and continued febrile case 
have to be included in this connection. II. Perforation, 
which occurs very’ infrequently. III. A long history of 
hemorrhaging from the bowel with continued diarrhea. 
IV. Internal and multiple external fistulae of the rec- 
tum. Here the fistula should not be operated upon un- 
til the disease is controlled because of the danger of 
sloughing. If the disease is still on, it is best to do an 
abdominal operation and leave the fistula for attention 
at some time afterward. V. Strictured state too high for 
manual divulsion. Those in the rectum usually can be 
controlled. VI. Malignant disease which occurs in one 
or two per cent of the cases even if colectomized and the 
rectum left in. 

Recognizing there are exceptions, operation is not defi- 
nitely advised in left sided lesions with moderately severe 
symptoms even if of some years standing, in remissions, in 
the very’ young and old, for anemia, debility’, moderate 
loss of weight, for excessive and continued diarrhea, ab- 


dominal or rectal distress, for arthritis or polyposis even 
if the case is being controlled only moderately well. 
Obviously, the cases operated upon early show lower 
mortality figures from ileostomy and colectomy and a 
higher incidence of a final successful ileosigmoidostomy 
(10 per cent according to Cattrell) as compared to the 
surgeon who operates when the disease is more advanced 
(6 per cent - Cave). CattrelP^ stated an ileostomy is 
not a cure, and it may be asked if the removal of an organ 
(colon) could ever be designated as a cure. Statistics of 
the course of patients in the years after ileostomy and 
colectomy are too few for clear vision. Considering the 
rate of mortality, the distress of carrying an ileostomy, 
and the low incidence of closing an ileostomy even under 
the best conditions should cause the surgeon to hesitate 
in this disease. 

Carcinoma in chronic ulcerative colitis is reported by 
Lyon^^ 35 19 pgj- ^g^t, Jackman, Bargen and Helm- 
holz^2 an incidence of 6.3 per cent in 95 children, Bar- 
gen, Jackman and Kerr^’^ 3.2 per cent in a group of 871 
cases of all ages, Bockus^^ 1.5 per cent in 200 cases. 
Cattrell (Lahey Clinic) 7 per cent (personal communica- 
tion). While carcinoma may develop from the inflam- 
matory pseudopolyps of ulcerative colitis, in chronic ul- 
cerative colitis it is rare- In my cases followed over ten 
years it occurred in two instances (1 per cent), an inci- 
dence of colon carcinoma, not distinctly beyond that seen 
in non-ulcerative conditions. Cattrell states that 1 in 3 
who had ulcerative colitis nine years or more and were 
operated upon developed carcinoma. One is reminded 
here of McCarthy’s figures some years back of carcinoma 
in gastric ulcer. Polj’posis accompanying chronic ulcera- 
tive colitis is generally accepted as the designation of a 
bad case and one in which colectomy is advisable. There 
were many instances in which the symptoms have abated 
and the patient got along well even though the polyposis 
pesisted. Records on these were not kept, but they 
were numerous enough to modify the present day 
point of view that surgery is always indicated. These 
cases are a type of pseudopolyps secondary to inflamma- 
tion, and, unlike true polyps (which have a non-inflam- 
matory origin and are permanent) under continuation 
of proper treatment their presence has lost a great deal 
of their significance to me and today I am quite conser- 
vative about them- On the other hand, marked fistulae 
formation, suspicion of malignant engraftation, marked 
continued reduction of general health are signals for 
surgery . Not a few of the strictures in the rectum can 
be stretched either by finger or apparatus. Divulsion by 
surgical methods is most inadvisable unless the case has 
shown definite control of the disease. 

The question of surgery should be left quite up to 
the personal equation of the individual. If the per- 
son Is reasonably in control of the condition, able to be 
fairly active up and around, work, etc. I advise conser- 
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vatism. If the invalidism is definite and continues 
so in face of proper treatment or complications exist, 
mention of surgery should be made. There arc people 
who would rather commit suicide than carry an ileos- 
tomy, and others who don’t mind them at all. Some 
even arc so satisfied that they will not agree to a re- 
construction job making possible the elimination of the 
ileostomy bag. So the percentage of c.iscs in which ma- 
jor surgery is recommended is variable. In my practice 
it is about 5 per cent, and usually performed for com- 
plications. 

I here would like to present the use of appendicostomy 
(cecostomies) with irrigations. Appendicostomy li.is 
been discarded and it should be reestablished and be 
popular as an addition to the medical handling of chronic 
ulcerative colitis- As already stated, the use of enemas 
driving the infection higher into the right side is defi- 
nitely a procedure of malpractice, no matter how skill- 
fully done or what the solution used. An appendi- 
costomy (cecostomy) is a verj- minor surg'ca! operation 
and can do no harm if ii docs no good. It is not incon- 
venient to the patient and when properij performed has 
no drav.-backs connected with it (such as leak.age, clos- 
ure, etc.) IVhat I observe today in handling chronic 
ulcerative colitis is a poor effort at early diagnosis and 
medical treatment and then a jump to ileostomy, colec- 
tomy and perhaps removal of the rectum. What would 
be better is more assiduous medical attention, an ap- 
pendicostomy if after a reasonable time improvement 
is not manifest, solely as a medical treatment for irriga- 
tions. On the whole appendicostomy (cecostomy) has 
been performed 32 times and only four required more 
serious surgery after that. The four irrigations used 
were usually normal saline solutions or weak solutions 
of mercurochrome or racrthiolate, once or twice a day, 
kept up until the improvement is satisfactory. The in- 
jections are then reduced but the appendicostomy is kept 
open for several years. It docs no harm and one should 
not be in a hurry to close it. Should further surgerj' 
be necessary the small appendicostomy opening M-ould 


not interfere. The incidence of doing an eventual ileo- 
sigmoidostomy after the operation lias not been as fre 
quent as one would have hoped. Were the number of 
these cases higher, a more happy outlook for colectomy 
would prcv.ail in this condition. After the ileostomy 
if colonic irrig-itions arc introduced from the cecum (by 
w.ay of appendicostomy or distal stoma of the ileostomy) 
the number of final ilcosigmoidostomy would be increas- 
ed. 

At tlic A.M.A. meeting of 1947 two opposite points 
of view were e.xpresscd. Dargcn was of the opinion that 
the condition should be judged as a medical one, opera- 
tions not being in order, and Leahy suited that opera- 
tions should be performed more often and earlier. My 
own point of view is that no general statement is im- 
portant, and the only thing of value is the wisest judg- 
ment in the individual case. In the si.x months or more 
interval between the ileostomy and the colectomy the 
possibility of the lower left side being pmcticablc for 
hook-up can only be predicated on the appearance of 
the colon by X-ray, and whether or not the mucosa of 
the rectum and sigmoid has improved sufficiently. Va- 
rious other means of estimating this (c-vamination of 
material that comes away from the colon for blood 
cells, pus, bacteria etc-, the constitutional improvement 
of the patient, and the continued use of some type of 
colon instillations, tannic acid, mercurochrome, hydro- 
sulphozcd, etc), have produced very few successes. If a 
major operation is contemplated, it is worth while to 
have the patient sec one or tux) individuals who have had 
it done so as to build up .assurance. 

I agree with Bargcn and Paulson that intractability 
depends on the skill and perseverance of the medical 
advisor and the man managing the disease. When these 
arc satisfactory, ulcerative colitis will be foun’d to be a 
dise.asc that is curable and controllable to a high percen- 
tage by medical means, and cases so handled will leave 
few cases for operation. As to prophylaxis the diag- 
nosis and treatment of the common condition of chronic 
sigmoiditis in the young is most important 
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Sulfonamide and Antibiotic Therapy in Proctology 

By 

ALFRED J. CANTOR, M.D. 

Flushing, N. Y. 


The sulfonamides and antibiotics have radically revo- 
lutionized general medical and some surgical therapy. 
In many cases, however, their role has been unduly 
stressed. It will be the purpose of this paper to re- 
view briefly the sulfonamides and antibiotics available 
to the proctologist, and the indications for their use. 

It would be well to discuss first the available sulfo- 
namides and antibiotics in general before dealing with 
their applications in specific pathologies. 

Of the sulfa drugs employed in proctology those that 
are poorly absorbed from the intestinal tract are prob- 
ably the most commonly employed. These would in- 
clude sulfaguanidine, sulfasuxidine and sulfathaladine. 
These drugs markedly reduce the bacterial flora in the 
large bowel. Inasmuch as they are poorly absorbed 
by the gastro-intestinal tract they rarely produce renal 
lesions. Hov/ever, skin rashes and drug fever may 
occasionally result. 

Sulfadiazine, sulfamerazine and sulfathiazole are also 
valuable to the proctologist. Sulfanilamide is less fre- 
quently employed. 

A combination of sulfa drugs, such as suKadiazine 
and sulfamerazine, has been introduced with the the- 
ory that a mixture would be less apt to produce renal 
damage or calculi. The bacteriostatic effect is consid- 
ered to be additive while the possibility of renal dam- 
age is theoretically no greater than that for each drug 
of the combination alone. It is not yet possible to pass 
final judgment upon the value of combined therapy. 
However, the combination of sulfadiazine and sulfa- 
merazine may be recommended. 

Parenteral administration of sulfonamides is not usu- 
ally required in proctology. 

The antibiotics available to the proctologist include 
penicillin, tyrothricin and streptomycin. Of these peni- 
cillin will be the most frequently employed. Crystal- 
line penicillin G may be prepared and administered m 
sterile distilled water or isotonic solution of sodium 
chloride. However, this preparation is required m 
twenty-five thousand unit dosage at intervals of three 
hours. Thus, frequent intramuscular punctures are 
necessary. To decrease the frequency of administration 
crystalline penicillin G has been prepared in three hun- 
dred thousand unit dosage in oil and beeswax. This 
preparation may 'be given intramuscularly once every 
twelve hours. 

Procaine penicillin is a poorly soluble salt and is ab- 
sorbed slowly. • thus producing prolonged blood levels 
of the antibiotic .A single intramuscular injection may 
be given daily in a dosage of three-hundred tho^and 
to six hundred thousand units. Procaine peniciUin G 
has also been prepared for aqueous solution. A one cc. 


dose of this suspension contains three hundred thou- 
sand units of penicillin in chemical combination with 
approximately one hundred twenty-five milligrams of 
procaine base. A single intramuscular injection of 
three hundred thousand units produces therapeutically 
effective blood levels for twenty-four hours in most pa- 
tients, and for thirty-six hours in approximately fifty 
percent of patients. In the aqueous preparation of pro- 
caine penicillin G there is the advantage of an absaiace 
of oil, wax or other foreign material. 

Oral and inhalation penicillin therapy are not of par- 
ticular significance to the proctologist. If it is desired 
to prescribe penicillin by the oral route crystalline 
penicillin G should be recommended in a dosage of one 
hundred and twenty-five thousand units at three hour 
intervals day and night. 

Tyrothricin can only be employed as a topical anti- 
biotic agent. 1 have already described its application 
in proctology.! Isotonic solutions containing 0.5 milli- 
gram of tyrothricin per cc. may be employed for irriga- 
tion or as a wet dressing. It is probably best to avoid 
combining tyrothricin with penicillin inasmuch as sen- 
sitivity to penicillin is easily produced by topical appli- 
cation. Indeed, the quickest method of producing a 
generalized penicillin sensitivity is by local treatment 
of open wounds with solutions, salves, creams, powders 
or pastes of penicillin. 

Streptomycin should never be given in a concentra- 
tion over three hundred milligrams per ,cc. It has a 
definite but limited value to the proctologist. The total 
dosage may be dissolved in one cc. of sterile distiUed 
water or sterile isotonic sodium chloride solution, and 
should be administered intramuscularly. It must be re- 
membered that streptomycin is directly toxic to the 
auditory and vestibular apparatus, perhaps proportion- 
al to the dose used. Thus, this antibiotic must be em- 
tion. It is also worth noting that streptomycin therapy 
easily produces resistant bacterial strains or resistant 
mutants. However, such an occurrence is infrequent 
during sulfonamide or penicillin therapy. 

TOXIC MANIFESTATIONS 

The proctologist unll only employ the sulfonamides 
or the antibiotics where the indication is direct and evi- 
dent. Indiscriminate administration of these drugs may 
lead to sensitization or toxicity- As I have already 
mentioned in the matter of topical penicillin therapy, 
sensitization is most rapidly established ■when antibiotics 
or sulfonamides are emplo3xd locall}'. Thus, it is best 
to avoid such topical application unless absolutely neces- 
sary. 
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of little consequence. It would seem that these toxic 
reactions result from an effect upon the central nervous 
sj'stcm rather than from gastric irritation. 

A relatively common reaction is drug fever. Such 
fever frcquentli' follows sulfathiazole administration. 
Sulfadiazine and sulfamerazinc arc not often followed 
by drug fever. 

Sulfonamide skin rashes arc common- As with the 
sulfa fevers sulfathiazole is the most common offender 
and sulfamerazinc and sulfadiazine are the least toxic. 
Photosensitization is important and these patients should 
be kept out of the direct rays of the sun. Fatal exfoli.at- 
ing or bulous dermatitis is rare- 

Dizziness is not particularly common with sulfathia- 
zole, sulfamerazinc or sulfadiazine, the sulfa drugs most 
commonly employed by the proctologist. Cj'anosis rare- 
ly follotvs the use of these drugs. 

Similarly hemolytic types of anemia arc rare when 
sulfathiazole, sulfadiazine or sulfamerazinc arc admin- 
istered. Cyanosis and anemia arc common, however, 
during sulfanilamide therapy. 

Agranulocytosis is relatively frequent with sulfapy- 
ridine therapy, but rare during sulfathiazole, sulfamera- 
zine or sulfadiazine administration. This blood change 
generally appears when treatment is continued beyond 
ihc twelfth day. 

Hematuria, by contrast, occurs frequently during 
sulfathiazole, sulfamerazinc or sulfadiazine therapy. 
Impairment of kidney function appears to be more com- 
mon with sulfathiazole than with sulfamerazinc or 
sulfadiazine. 

Hepatitis is an uncommon reaction, as is stomatitis, 
peripheral neuritis, sulfa arthritis, and gastrointestinal 
bleeding- 

The point of this discussion is merely to emphasize 
the possibility of toxic reactions and the need for close 
observation of patients atdio arc receiving these drugs. 
Daily observations of temperature, skin, urine output 
and so forth, is desirable. White blood cell counts arc 
especialh' valuable after the twelfth day of sulfa therapy- 

Gradual sensitization seems to be produced by the 
sulfa drugs and particular care is required when the 
drugs must be administered a second or a third time if 
the patient has had a previous toxic reaction. 

Evidence of toxicity calls for immediate discontinu- 
ance of the drug and the forcing of fluids. Of course 
fluids cannot be forced if there is evidence ^ of renal or 
cardiac dy’sfunction- The purpose of forcing fluids is 
to hasten elimination of the sulfa drug, and this requires 
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approximately four thousand cc. of fluids daily for at 
Ic.ist five or six days. 

If there is evidence of renal or cardiac failure at- 
tempt to produce a diuresis. The proctologist should 
always consult with the internist under such circum- 
stances. 

Anuria calls for consultation with the urologist- The 

hematoologist should alw.ays be made available if trans^ 
fusion is required. 

It should be remembered that most toxic sulfonamide 
reactions will clear spontaneously if the drug is stopped. 
I'orcing fluids is the best therapeutic measure in most 
caf^cs- 

Toxic manifestations in antibiotic therapy include the 
drug fever of penicillin, headache, nausea and vomit- 
ing. However, the most common penicillin reactions 
arc skin lesions. Such skin re.actions appear in approxi- 
mately five percent of all cases. These eruptions may 
he localized or generalized and exfoliating. They may 
occur within three hours of penicillin administration, or 
not until ten d.ays after discontinu.incc of the drug. Skin 
rc.actions may occur .alone or in conjunction with other 
evidences of general .serum sickness such as nausea and 
vomiting and painful, swollen joints and glands. Myal- 
gia may be e.vcruciatingly severe. 

Penicillin therapy must be discontinued unless the skin 
re.actions are mild and localized. It will always be nec- 
essary to weigh the need for penicillin against the pos- 
sible eventual toxic reactions- In most cases the procto- 
logi.st will find it safest to discontinue the penicillin. 

Benadryl or pyribenzamine m.ay be employed in treat- 
ment of urtic.artial eruptions. If one hundred and fifty 
to two-hundred milligrams of these anti-histaminic drugs 
do not control urticaria it is best to discontinue penicillin 
therapy- These drugs should be continued for one week 
after antibiotic therapy has ceased. 

The toxicity of streptomycin when employed locally 
in the dosage above indicated is limited. Certain pa- 
tients do evidence a dermatitis, and in these cases the 
drug should be discontinued. 

Streptom.vcin produces to.vicit}- in about six per cent 
of all patients. Multiple courses of therapy (as xn'th 
the sulfonamides and penicillin), are more apt to result 
in toxic reactions. 

If streptomycin is continued for a prolonged period of 
time, as in tuberculous enteritis, deafness may be c.xpect- 
ed in about one percent of cases. This deafness may be 
permanent if the streptomycin is not stopped in time. 

A vert' common reaction is vestibular di'sfunction vath 
vertigo. However, the dizziness may disappear as the 
therapy is continued- 
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Skin eruptions may appear during the second or third 
week of treatment, but treatment need not be discontin- 
ued unless they arc generalized or exfoliating. Contact 
dermatitis may develop as a consequence of handling 
streptomycin just as it docs in some cases after the hand- 
ling of penicillin. 

Streptomycin should be employed with care if there 
has been any evidence of impaired kidney function- This 
antibiotic commonly produces renal irritation. 

Streptomycin may produce blood ciianges similar to 
tliose resulting from penicillin toxicity. Leukopenia and 
agranulocytosis have been reported. An cosinophilia as 
high as five percent frequently results from streptomycin 
therapy, but is of no consequence. 

In general the proctologist must observe carefully for 
any evidence of toxicity when employing either a sulfo- 
namide or an antibiotic. Pulse and temperature must 
be charted. Skin and mucus membranes of the mouth 
should be examined daily. A total white blood count is 
recommended, particularly after the twelfth day of sul- 
fonamide therapy. 

The hearing of patients receiving streptomycin should 
he observed daily by means of a simple watch test- 

Urinary output should be charted, particularly if the 
patient is receiving sulfamerazine, sulfadiazine or sulfa- 
thiazolc. If there is a definite decrease in urinary out- 
put it is best to consider immediate cessation of the sul- 
fonamide. 

Practical Clinical Applications 

ULCERATIVE COLITIS: The specific ctiolo^' 
of ulcerative colitis is unknown. Specific therapy is 
therefore not possible. However, the poorly absorbed 
sulfa drugs, including sulfaguanidine, sulfasuxidinc and 
sulfathaladine have been of apparent value- It may be 
that their major role lies in the control of secondary in- 
vaders. Until such time as a specific bacteria is demon- 
strated to be etiologic in any form of ulcerative colitis 
’no function other than the above can be given to the 
sulfa drugs. 

However, the control of secondary infection is im- 
portant, and the decrease of colon bacterial flora prob- 
ably assists in healing of ulcerations. 

The dosage of sulfasuxidine is 0.25 gram per kilo- 
gram of body weight. This total dosage is given at once 
as the initial quantity, and is then divided in four daily 
doses given at four hour intervals. Sulfaguanidine is 
Employed in a dosage of 4 grams every few hours day 
and night for approximately thirty days- The adult 
dosage of sulfathaladine is 1 gram every lour hours day 
and night for thirty days. 

It should be observed that the choice of the sulfona- 
mide is not of particular importance in these patients. 


It would appear that any one of the poorly absorbed 
sulfonamides produces an equally favorable result. This 
would be expected if the drug action is merely one of 
reducing the activity of secondary invaders. 

The same reduction of bacterial flora could be pro- 
duced by the use of streptomycin orally. This, how- 
ever, would be an expensive technique, and thus imprac- 
tical. 

BACILLAR'i DYSENTERY: Specific therapy in 
bacillary dysentery is possible with sulfadiazine or sulfa- 
merazine. The initial dose of sulfadiazine is 0.1 gram 
per kilogram of body weight lor patients weighing up 
to 50 kilograms. If the patient weighs more than 50 
kilograms the initial dose of sulfadiazine should not be 
more than 5 grams. The maintenance dose for adults is 
1 gram of sulfadiazine every four hours day and night. 
The maintenance dose for a child would be one sixth 
of the initial dose given at four hour ifiterv'als day and 
night- 

The initial dose of sulfamerazine is 0.075 gram per 
kilogram of body weight up to a weight of 50 kilograms. 
The largest initial dose for patients over 50 kilograms 
in weight should be no more than 4 grams. The main- 
tenance dose is one quarter of the initial dose at intervals 
of six to eight hours day and night. 

Most cases will respond wdthin four days, and dosage 
may be reduced by half after the first fivo daj's treat- 
ment. In very occasional severe cases sodium sulfadia- 
zine may be employed parcntcrally as a five percent so- 
lution in sterile distilled water or in sterile isotonic so- 
dium chloride solution. The initial intravenous dose of 
sodium sulfadiazine should be 0.1 gram per kilogram of 
body weight up to fifty kilograms of weight. The larg- 
est dose should not exceed 5 grams. The maintenance 
dose is 0.04 gram per kilogram of body weight given at 
intervals of six hours day and night. 

Sodium sulfamerazine may be similarly prepared and 
given in an initial dose of 0.05 gram per kilogram of 
body weight for patients weighing under 50 kilograms. 
Above that weight the initial dose would be 2-5 grams. 
Maintenance dose calculation is based upon 0.025 gram 
per kilogram of body weight given at intervals of eight 
to twelve hours day and night. 

General therapy in diarrheal cases has been outlined 
clsewhcrc.2 

AMEBIASIS: The sulfa drugs and antibiotics 
arc not effective against Endamoeba histolytica. How- 
ever, evidence of amebiasis may be suppressed by ade- 
quate dosage with sulfaguanidine. Recurrence is prompt 
and amoebae reappear in the stool as soon as the drug is 
stopped. 

Until further evidence is accumulated, therefore, to 
indicate especial value for sulfa or antibiotic therapy, it 
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It should nlways be recognized that the patient with 
gonorrheal proctitis may also have syphilis. The serology 
should be studied, and it must be remembered that the 
clinical history of the sj-philis may be considerably alter- 
ed by the penicillin treatment of the gonorrhea- Thus 
the scrolog)’ for syphilis should be studied at monthly in- 
tervals for at least four months after the treament of 
gonorrhea. 

SYPHILIS: The introduction of penicillin for the 
therapy of syphilis has resulted in a complete revision of 
our therapeutic concepts in this disease- However, the 
dosage recommendations arc at such great variance that 
it is impossible eo establish specific schedules. Thus, the 
following recommendations are to be accepted only until 
adequate evidence has accumulated for a final evalua- 
tion. 

The United States Public Health Service recommends 
the quick acting form of penicillin aqueous solution in 
total dosage of four million, eight hundred thousand 
units intramuscularly in individual injections of fifty 
thousand units every two hours day and night. 

Another routine recommends forty thousand units of 
crystalline penicillin G intramuscularly every three hours 
day and night for a total of sixty injections. 

Crystalline penicillin G in oil and beeswax takes sec- 
ond. place in the treatment of early syphilis. Six hun- 
dred thousand units is the daily dosage and a total of 
six million units is recommended. There is no available 
information on the value of procaine penicillin G as a 
substitute for penicillin in oil and wax. 

It is probably best for the proctologist to call for con- 
sultation in the therapy of syphilis. Expert assistance is 
required both for adequate diagnosis and for therapy, 
particularly when dealing wtih the early mucous lesion 
or chancre. 

/IBSCESS. FURUNCULOSIS AND CARBUN- 
CLE: In all cases of localized infection adequate surgical 
drainage is the treatment of choice. Sulfa or antibiotic 
therapy may be employed only as adjuncts to proper 
surgical management. 

The most frequent etiologic organisms in these condi- 
tions arc the Staphylococcus aureus, the Streptococcus 
hcmolyticus and the Escherichia coli. Crystalline peni- 
cillin G is of particular value if the abscess, carbuncle or 
furuncle is of staph.vlococcal origin. I prefer the aque- 
ous procaine penicillin preparation in daily intramuscular 
do.sagc of three hundred thousand units. As indicated 
in the introductory discussion it is probably best to avoid 
topical application of either penicillin or the sulfa drugs. 
Hemolytic streptococcal infection requires either sul^- 
diazine or sulfamerazinc in the dosage indicated in the 
introductory discussion. The same drugs are particular- 
ly effective in Escherichia coli infection. 

The sulfa drugs will have served their objective xvith- 
in a few days after the institution of proper surgical 
drainage, and need not be continued beyond that time. 

ERYSIPELAS: The Streptococcus hemolyticus re- 


sponds prompti}' to sulfadiazine or sulfamerazinc in the 
dosage indicated in the general discussion. The main- 
tenance dose should be continued for several days after 
the infection has been brought under control. If the in- 
fection is so severe as to warrant supplementar,v penicillin 
therapi' three hundred thousand units of aqueous pro- 
caine penicillin G may be given intramuscularly as daily 
dosage. 

CAS GANGRENE: The surgical therapy of gas 
gangrene must be instituted at once. Treatment best 
combines sulfamerazinc or sulfadiazine with penicillin. 
The sulfa dosage is as above described. The sulfa drugs 
arc effective against the Clostridium welchii, the Clos- 
tridium septicum and the Clostridium sordclli but not 
against the Clostridium oedematiens. 

It is best to employ crystalline penicillin G in five 
hundred thousand units dosage intravenously, followed 
by two hundred thousand units intramuscularly every 
two hours day and night. 

Both penicillin and sulfa therapy should be continued 
at full dosage until the infection is well controlled- It is 
probably best to continue the sulfa therapy at half dosage 
for five to seven days after control of the infection. Dur- 
ing this time single daily intramuscular aqueous procaine 
penicillin G injections of three hundred thousand units 
may be recommended. 

DIVERTICULITIS: Sulfamerazinc or sulfadiazine 
may be employed as supplementary therapy in acute diver- 
ticulitis. A blood concentration of six to eight milli- 
grams per hundred cc. should be maintained. Penicillin 
is of no value in the therapy of diverticulitis peritonitis 
if the major offender is the Escherichia coli. This or- 
ganism produces penicillinase which inactivates peni- 
cillin. In such cases streptom.vcin ma.v be of value in a 
dosage of 0.3 gram at three hour intervals parenterally 
for approximately six days. 

If colonic surgery is indicated the poorly absorbed 
sulfonamides may be employed both pre- and post-opera- 
tivcly- Sulfathaladine seems to be the drug of choice, 
and should be recommended in a dosage of 1 gram four 
times a day for five days pre-operatively. It should be 
continued for ten to fourteen days post-operatively. If 
the surgeon prefers sulfasuxadine or sulfaguanidine the 
dosage may be three grams at four hour intervals for 
the .same period. The same principle of pre- and post- 
operative surgical preparation applies to all types of 
colonic surgery, and is not limited to the care of diverti- 
culitis- 

CONCLUSIONS: Sulfonamides and antibiotics arc 
important additions to the therapeutic armamentarium 
of the proctologist. Dosage schedules, evidences of toxi- 
city' and their treatments, and specific applications in 
various forms of proctologic pathology have been detail- 
ed. 

The limitations of sulfonamide and antibiotic therapy, 
as well as the applications have been discussed. 
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I.' Role of Anamnesis, Age, Sex, Season and Gastric 
Acidity in Peptic Ulcer. 

W ith the rapid progress made recently in the under- 
standing of gastro-intestinal disease it appears 
worthwhile to pause a moment and consider how these 
newer concepts affect our routine study of G.I. patients. 
To pause that moment scientifically we studied gastric 
acidity, liver functions, cholesterol level and blood chem- 
istry in G.I. Disease by review of prirate patients who 
had a very complete work-up, including these newer 
studies. Analysis of the results obtained permit us to 
express an opinion on what changes in our routine study 
of G.I. patients appear Justified at present. This paper 
deals mainly with the question of the routine determina- 
tion of gastric acidity. The other communications in 
this series are to be published in the future. 

It has been our impression for man}" years that gas- 
tric anal}'sis, either with the alcohol or Ewald test meal 
is not of great diagnostic significance in the routine 
study of gastro-intestinal disorders. Our experience in 
the recent war with army personnel strengthened this 
impression into a conviction that routine gastric analy- 
sis could be dispensed with, since only 53% of patients 
with positive evidence of ulcer demonstrated hj’per- 
acidity, the remainder showing lypoacidity or even 
achlorhydria.’’- -Army e.xperience thus showed that the 
most important use of gastric analysis, — the differential 
diagnosis of ulcer, w'as not based on fact. To see w'het- 
her we could translate these findings to civilian practice 
we reviewed all the gastro-intestinal cases e.xamined in 
1945-1947 in the private practice of one of us (A.A.G.. 
and the late Dr. I. W. Held). This revealed interesting 
facts not only regarding the clinical value of routine 
gastric analysis but also the sex. and seasonal incid- 
ence of the various gastro-intestinal diseases studied. 
Since the number of cases reviewed is large, it is con- 
sidered worthwhile to report these incidental findings 
for comparison with the literature. 

MATERIAL AND METHODS 
While the predominant type of patient seen in our 
office and hospital practice falls into the tw'o systems 
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of gastro-intestinal and cardiovascular, other diseases 
in the field o{ internal medicine were also encountered. 
Of the 9,969 patients seen in the 3 year period 
(1945-194/), 3,330 (33%) could be classified as gas- 
tro-intestinal. 1,752 of these patients were diagnosed 
from history and physical e.xamination alone as being 
functional in nature and not requiring the more de- 
tailed work-up (which will be described later). Of 
the 1,578 remaining cases that were worked up in de- 
tail, 441 were found suffering from a non-organic or 
functional condition, while 1,137 were placed in some 
organic gastro-intestional group. Table I shows the 
subdivision of these 1,137 cases under 15 clinical 
diagnosis, and a 16th group called “Miscellaneous.” 

All patients were interrogated with special elab- 
oration of their gastro-intestinal complaints. The ner- 
vous history, particularly with respect to emotional 
disturbances and conflicts or economic uncertainties, 
was elicited. If the anamnesis and physical e.xamina- 
tion were of clinical significance, further examina- 
tion was advised. This constituted gastro-intestinal 
fluoroscopy and X-rays, routine stool examination, 
complete blood count and gastric analysis (both fast- 
ing and 45 minutes after Ewald test meal). Achlor- 
hydria was an indication for a repeat test meal after 
histamine injection. Proctoscopy and gastroscopy were 
jierformcd when indicated. 24 hour fluoroscopy and 
X-rays, as well as barium enemas, were part of the ro- 
entgenological examination. The complete blood work- 
up included blood chemistry (especially total proteins, 
A-G ratio and cholesterol), serologj-, peripheral blood, 
and sed. rate. 

RESULTS OF STUDY 

The anamnesis is of importance generally to help one 
decide if the patient is suffering from a functional or 
organic condition. Of the total 9,969 patients ex- 
amined, 3,330 presented gastrointestinal complaints. 
(33.4%) of the practice. It is interesting to note that 
practically 52.6% of the gastro-intestinal cases required 
no further examination to establish a clinical diagnosis. 
Of the remaining 1,578 patients who were e.xamined by 
X-rays, etc., 441 or 27.9% proved to be functional, and 
1,137 or 72.1% were of an organic nature. If onp 
were to add these 441 cases proven to be functional 
after X-ray study to the 1.752 considered functional b} 
history and phj'sical examination alone, the total would 
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DISEASE 10- 

•19 


20-' 

’9 yrs 

30-39 JTS 

40- 

49 

yrs 

50-59 

JTS 

GO- 

C9 

yrs 

70- 

■79 

yrs 

TOTAL 


M. 

F. 

c. 

M. 

F. C. 

M. 

F. 

C. 

M, 

P, 

c. 

M, F, 

c. 

M, 

F, 

c; 

M, 

F, 

C, M, 

F. 

O, 

1 . Appendicular Disease 3 

1 

4 

20 

~39'G9 

GS 

"32 

120 

38 

18 

5G 

15 8 

23 

2 

2 

4 

0 

0 

0 146 

120 

"266 

2. Duodenal Ulcer (Pos. 
Hist. & Pos. X-Ray) 2 

1 

O 

24 

7 31 

58 

12 

70 

51 

7 

58 

4 1 

5 

2 

0 

2 

0 

0 

0 

141 

28 

169 

3. Gall Bladder (Pos. 
Hist. & Post. X-Itay) 0 

1 

1 

1 

12 13 

17 

52 

69 

20 

12 

32 

1 27 

28 

0 

5 

5 

0 

1 

1 

30 

110 

149 

4. Duodenal Ulcer (Po.s. 
Hist. & Neg. X-Ray) 3 

0 

3 

9 

9 18 

27 

7 

34 

20 

•} 

23 

C 3 

9 

2 

1 

3 

0 

0 

0 

67 

23 

90 

5. Gall ElaAder & Appen- 
dicular Disease 2 

2 

4 

4 

9 13 

9 

17 

2C 

10 

20 

30 

1 7 

8 

0 

2 

2 

0 

0 

0 

26 

57 

83 

C. Adhesions 0 

0 

0 

4 

13 17 

3 

13 

1C 

15 

C 

21 

4 1 

5 

0 

0 

0 

0 

0 

0 

26 

33 

Tg 

7. Gall Bladder (Neg. 
Hist. & Pos. X-Ray) 0 

0 

0 

•t 

1 4 

O 

C 

9 

15 

12 

27 

6 10 

16 

1 

0 

1 

0 

0 

0 

28 

29 

57 

8. Duodenal Ulcer & Ap- 
pendicular Disease 0 

0 

0 

G 

3 9 

20 

4 

24 

14 

3 

17 

1 0 

1 

0 

0 

0 

0 

0 

0 

41 

10 

51 

9. Stenosing Duodenal 
Ulcer 0 

0 

0 

2 

2 3 

S 

2 

11 

13 

1 

4 

C 1 

7 

2 

0 

2 

0 

0 

0 

22 

7 

39 

10. Gastric Ulcer 0 

0 

0 

1 

0 1 

9 

2 

12 

12 

8 

20 

5 0 

5 

0 

0 

0 

0 

0 

0 

27 

11 

"Is 

11. Ptosis 0 

0 

0 

2 

7 9 

7 


10 

C 

7 

13 

0 2 

2 

0 

0 

0 

0 

0 

0 

;i& 

19 


IS. Duodenal Ulcer (Keg. 
Hist. & Po.s. X-Ray) 0 

0 

0 

1 

0 1 

8 

1 

9 

C 

2 

8 

3 3 

C 

4 

1 

5 

2 

0 

2 

-';24 

7 

31 

13. Carcinoma 0 

0 

0 

0 

0 0 

3 

2 

5 

1 

1 

2 

C 3 

9 

C 

2 

8 

1 

0 

1 

17 

8 

”25 

14. Diverticula 0 

0 

Cl 

2 

2 5 

1 

3 

4 

2 

0 

2 

C 2 

8 

1 

0 

1 

0 

0 

0 

14 

7 

”21 

1.3. Ulcer & Gall Bladder 0 

0 

0 

2 

1 3 

1 

0 

1 

1 

2 

3 

3 1 

4 

0 

0 

0 

0 

0 

0 

7 

4 

Tl 

1C. Miscellaneous, Jejunal 
ulcer. Gall Bladder, 

(Po.s Hist. & Keg:. X- 
Ray), Colitis 1 

0 

1 

1 

4 5 

2 

1 

2 

1 

1 

2 

1 2 

2 

0 

0 

0 

0 

0 

0 

>6 8 

14 



16 


193 



423 



329 


139 



33 



4 

656 481 

US' 


Table 1. Clinical CIa.-wlflcatlon, S«c and Age Distribution of 1,137 Patients with Organic Ga-stro-Intestlnal Disease Studied 
over o. Three-Year Period (1943-1947). . ' 


be 2,193, Thus fully 65.9% of the gastro-intestinal 
cases were found suffering from a functional disorder 
and 34.1^ (1,137 out of 3,330) from an organic con- 
dition. 

Table I summarizes the important data, — classification, 
se.K and age distribution of the 1,137 cases of an organic 
nature who were studied in detail ; Of the total 1,137 
cases 439 (38.6%) were peptic ulcer; 293 (25.9%)' 
were gall bladder disease; 266 (23,4%) chronic a{>- 
pendix, the diagnosis in this group being based on crit- 
eria detailed in another communication’’; while 25 
(2.2%) were carcinoma. Almost 39% of the patients 
who had X ra)', studies proved to lie suffering from 
peptic ulcer, as contrasted to the very low figure of 
malignancy (2%). 

Table I shows further that of the 439 cases proven 
to be peptic ulcer 169 (40.3%) gave both a positive 
history and X-ray; 90 (21.4%) a positive history and 
negative X-ray; and 21 (5%) a negative history in the 
presence of a positive X-ray. 38 or 9% of the 439 
cases of pepitic ulcer were gastric, (27 males, 11 
females). 

SIGNIFICANCE OF ANAMNESIS 

It is surprising how often one fails to encounter the 
typical anamnesis taught in medical schools and stated 
in text books. One must take cognizance of the fact 
that "atypical symptoms” may be obtained not at all 
suggestiie of ulcer in the presence of positive roentgen 


findings. This was ascribed by the late Dr. I. 'W. Held 
and one of the authors (A. A. G.) to the peculiar con- 
stitution of the patient, which is atypical in its symp- 
tomatic response to local disease. ‘‘’®. If secretory dis- 
turliances predominate, excessive gastric secretion often 
causes persistent pyrosis and sour eructations. On the 
other hand, if sensory symptoms predominate, the 
characteristic radiation and duration may be lacking, 
still the pain may be so severe as to necessitate fre- 
quent administration of narcotics. In some cases symp- 
toms of disturbed gastric motility are most troublesome 
with pronounced hyper^motility and gastrospasm. 
There is peristaltic unrest in the stomach, gnawing 
sensations of hunger, and a continuous desire to eat. 
There are cases where secretory,sensory and motor dis- 
turbances occur in the same patient varying in intensity 
at different times. 

In general there are two types of atypical patients, — 
individuals of asthenic habitus, and of the hypersthe- 
nic.® The former is inclined to nervous symptoms and 
neurosis, while the latter is relatively indifferent to 
sensory disturbances and minimizes his complaints. In 
this era of psychosomatic medicine it is important for 
physicians to be ever alert to these varied manifestations 
of disease, relating the type of constitution to the pati- 
ent’s complaint. One must not forget, however, that 
just as there are ulcer patients with atypical symptoms 
or practically no symiptoms at all, there are a greater 
number of psychoneurotic patients who present com- 
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plaints similar to the true ulcer patient, even though 
they are free of organic disease. This was particulaiy 
true in the armed forces, where anamnesis was oftei. 
unreliable, while the X-rays were decisive in making 
the diagnosis. Two characteristics in the anamnesis of 
the psychoneurotic usuall}- helped differentiate it from 
ulcer; namely, the lack of nocturnal pain, and the per- 


OF Digestu-e Diseases 

One notices on further study of Figure I that th- 
male se.x predominates in the chronic appendix series' 
while the female predominates in the realm of gall’ 
bladder disease, especially in the 30-40 and 50-60 age 
^oup. Surpnsingly enough, it is about equal in le 
40-a0 age group,— just the group of gaU bladder ca-^es 
we would expect to be predominantly female. 



0-10-2O-S3-43-53-W-TO.TO. 

peytie Ulorr EJ*-.- »r 

Fig. I. Age and Sex Distribution of the Four Most Important 
Organic Gastro- Intestinal Disease Groups. Males, shaded; 
females, clear. 


sistence of abdominal pain and discomfort even after 
ingestion of .bland foods and alkalies. - 

SEX AN® AGE INCIDENCE 
There is a predominance of male (339 or 772.^o) 
over female (100 or 22.8%) in ulcer patients, as a study 
of Table I shows (demonstrated more strikingly in 
Figure 1). This makes a ratio of approximately o;4;l. 
The ratio is higher than that reported recently by 
Feldman ” and similar to that obtained by Eusterman 
and Balfour in 1935. * Feldman believes that the wm 
year's hav^ increased the frequency- of peptic ulcer in 
women, '^,;iThis is doubtful, since the ratio of men to 
,\ypmen seems; to be about the same when the pre and 
posMyar fi^r<^. are , compared. The war did not in- 
crease chronic peptic ulcer but made, it ap>pear more pre- 
t-aleriti because” of the careful medical attention gii en 
td'The- afiiied forcte. Whether the explanation for the 
p'cedqjirinanCe'Ofkmale over female in peptic ulcer is 
neurogenic'pnehdocrine is still a moot question. 


SEASON.AL INCIDENCE 

An outstanding characteristic of the peptic ulcer an- 
amnesis is the seasonal recurrence of the subjective 
complaints. We are accustomed to think of this as the 
spring and fall seasons. Figure II which shows tlie 
monthly incidence of the 4 most important groups ot 
G.I. cases contradicts this dictum. The peak of peptic 
ulcer incidence is seen in June (summer) with a 
rise in December-January (winter). The least numb^ 
of. peptic ulcer cases in our series is in March and 
November, contrary to Hutter who found gastnc 
ulcers more in cold seasons (December-February) and 
duodenal ulcers predominantly in May and late Novem- 
ber. 

We do believe there is a seasonal recurrence of the 
'subjective complaints in the individual patient, yet we 
cannot be so dogmatic as to insist that it be at the sa^ 
months of the year. Qne cannot deny the fart that 
•ineurogenic factors will precipitate a recurrence o com 
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plaints — whether it be emotional or economic, such as 
the uncertainty about the future. Such histories are 
common in our practice. An acute anxiety state may 


be the precipitating factor bringing the patient to the 
doctor. Wade Brown showed organ-body relation- 
ships in ulcer, and stressed the fact that organ-balance 


disease NUMBER AGE AVERAGE 



M. 

F. 

C. 

M. 

F. 

C. 

.M. F. C. 
Free Acid 

M. P. O. 

Total Acid 

1. Appendicular Disea.se 

14C 

120 

2C6 

39.0 

33.9 

36.3 

40.1 

34.3 

37.5 

5G.7 

49.5 

63.6 

2. Duodenal Ulcer (Pos. Hist. & Po.s. X- 
Ray) 

141 

28 

169 

38.0 

34.0 

37.4 

46.0 

45.6 

46.1 

62.4 

58.9 

61.9 

3. Gall Bladder (Pos. Hist. & Pos. X- 
Ray) 

39 

no 

149 

40.0 

40.9 

40.6 

33.0 

32.0 

32.3 

60.2 

49.5 

49.6 

4. Duodenal Ulcer (Pos. Hist. & Neg. X- 
Ray) 

C7 

23 

90 

48.3 

33.6 

37.2 

49.7 

28.1 

44.6 

65.7 

41.0 

59.9 

5. Gall Bladder & Appendicular Disease 

2C 

57 

83 

37.0 

41.1 

39.9 

38.0 

31.5 

BOB 

55.1 

48.4 


C. Adhesions 

26 

33 

59 

38.6 

31.5 

34.5 

38.5 

34.2 

36.0 

53.5 

52.6 

53.0 

7. Gall Bladder (Neg. Hist. & Pos. X- 
Ray) 

28 

29 

57 

42.0 

45.8 

44.0 

38.2 

43.1 

40.7 

51.0 

62.9 

57.3 

8. Duodenal Ulcer & Appendicular 
Disease 

41 

10 

51 

36.6 

34.0 

36.1 

41.4 

48.3 

42.6 

55,7 

68.7 

58.0 

9. Stenosing Duodenal Ulcer 

32 

7 

39 

43.5 

|y2J 

41.9 

52.5 

27.5 

4S.9 

67.8 


64.4 

10. Gastric Ulcer 

27 

11 

38 

44.3 

41.8 

43.5 


44.2 

42.0 


CAM 

60.0 

11. Ptosis 

15 

19 

34 

42.2 

36.7 

38.7 

44.0 

36.4 

39.2 

59.5 

50.9 

54.0 

12. Duodenal Ulcer (Neg. Hist. & Pos. 
X-Ray) 

24 

7 

31 

41.9 

35.0 

40.6 

49.3 

49.5 

49.3 

66.7 

72.5 

C7.7 

13. Carcinoma 

17 

8 

25 

53.6 

46.7 

51.1 


16.0 

23.5 

44.6 

29.7 

39.6 

14. Diverticula 

14 

7 

21 

44.0 

38.0 

41.4 

42.5 

18.3 

32.1 

60.7 

31.0 

49.4 

15. Gall Bladder & Ulcer 

7 

4 

11 




39.0 

51.0 

43.0 

54.0 

84.0 

64.0 

1C. Miscellaneous, Jejunal ulcer. Gan 

Badder (Pos. Hist. & Neg. X-Ray)', 
Colitis 

G 

8 

14 

38.0 

36.6 

37.2 

40.0 

25.0 

31.0 

52.5 

37.3 

43.4 


C5C 

481 

1137 

41.8 

37.8 

40.2 

41.3 

35.3 

38.9 

57.2 

52.8 

55.4 


Table II. Average Free Acid and Total Acid Findings in 1,137 Oases of Organic G.I. Disea.se. 









Hyperacidity 
(above. 40) 


ULCER 


appendicular -FUNCTIONAL” CARCINOMA 

G.ALL BLADDER DISEASE (Adhesions. Ptosis, 


Diverticuiae. £,xo. 

No. of Patients No. of Patients xo. of Patients Patients 


Diverticuiae. Etc.) x'o. of Patients 


(oS.SCc) 


(3S.G%) 


(30.1%) 


(25.9%) 


Normal 

(15-40) 


(34.4%) 


(3S.G%) 


(52.5%) 


Hypoacidity 
(belotv 15) 


( 22 . 8 %) 


(13.9%) 


( 21 . 6 %) 


Table HL Comparison of the Free Acid' Findings in the Five Important Gastro-Intestional Disease Groups. 




’*• ’*• Kvau:.\tion tjr Ct.i.'.-jrAi, .Mt-r: 

may differ in individual iiy inheriiaiv.e. <,r mav ’.arv 
from montli to month and year to year, tlif ob.-erva- 
tions furnish an explanation for the frcnuer.cv of 
di.sease durin" certain .sea.<ion.s a? well as th.e diiTercncc 
in reactions of individuals to various diseases in spriu" 
and fall. 

With a final reference to h’itture I!, v.-e note \v:th in- 
terest Iiow clo.sely the incidence cnrve.s <>( pejrtic ulcer 
and gall bladder disease follo’.v each other. Chronic at>- 
])endiciilar rlisease shows a peal: in May and November 
— carcinoma practically a straight line. 

(JASTklC .ACfDlTY 

.\ careful study of fjtir restiUs i Table il and h'igiue 
in ) .shows that the di.strihntion of gastric acidity values 
is not ch^iracteri.^tic enougii for any of the fiiseases tf> be 
of impfjrtant difTerential diagnostic value. Too many 
of the nicer cases show hypoacidity, to^i matiy cancer 
cases show hy 5 >eracidity for ns to consider ihe.se deter- 
minat/oji.s helpful in difTerentiating tlie.sc two conditions. 
Nor do we find any .suhstamial difference.s in the acidity 
findings of the more serious organic disease group.s 
i ulcer. ai)])eudix. .gall bladder, cancer) tis contra-sierl to 
tile 116 cases of adhesions, ptosis, di\crtictili and colitis 
which we gronj)ed under “funclionar’, since the disease 
processes are of a less serious and more functional tia- 
tiire. This fact i.s fiemonstraicd more clearly in Tabic 
111 wiiich lists tile free acidity finrlings in the 5 imixirt- 
<ant G.l. disease groujis under three divisions, normal 
(15-40), hypoacidity (below 15) and hyperacidity 
(above 40). 597'’ nf the pcjitic ulcers show hyper- 

acidity, 34/f. normal aci<lity and 7;c hypoacidity. In 
the functional groups 267) sliowed hyperacidity. 527c 
normal acidity and 2277 hypoacidity. It is of intcre.^t 
to note that only 2.57) of the gall bladder patients show- 
ed hyjioncidiiy, 397) hyj>eraci(iity and 39'^'c normal acid- 
ity. contrary to the general belief that hyixmeidity is 
Jirevalent in gall bladder disease. Onr figures fail to 
.show then anv characteristic gastric acidity fiiidin.gs 
that would indicate the usefulness of this determination 
in routine studv of G.l. patients. 

The results of the review of our civilirm patieu!-- i- 
thus similar to our findin.gs in military pcrsomicl. lit 
this conucction il is worthwhile to <(Uote typical figures 
of the results rditaiued in the sUiriy of dy,«jx:ptic soldiers 
in the last war ( Tabic 1\'). It will he noted th.at a high 
jicreentage of hyper.aciditv was found in noti-orgamc 
conditions, and was tiiercforc nert of tnuch help diticr- 
entiating ulcer fniin functional G.l disease. It is .also 
itnportam to note that j>sychoneurosis wvts of less fre- 
quency in the chronic [>e[itic nicer cases than in the tunc- 
tionnl. This is not in accord with other nmhor; wh.o 
claim that there is a high i>erccntnge of p-ychonenrnsis 
in peptic nicer patents. 

It m.ay no; l)e amis-, to -tate at tins jv>int of the di>n;s- 
swni that there is no nnitormity of ex|x;rt opimon or. the 
role pl.ayod by hyperacidity in producing .and nnaintain- 
ing jK'jc.ir nicer. .Although most invest i.gators cntplia- 
t^i.te -a tendency towards hyp.:r.acidiiy or Inj'crchlorhy- 
dria iit peptic nlrt:r. there are. still two disf.net and 
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Number £ 


AveraRf 

LeiiCth 

Avorafic HypiT- of 



No. of 

Age. 

acidity. 


Dlngno.sls 

CmtcH 

Yr. 

% 

.Mo. 

Ga.stric nicer 

10 

27.C 

GO 

9 

Duodenal ulcer 

87 

us.ti 


13 

Gastroduodenitls 


27.1 

58 

13 

Functional <ly.spei).«la . . . 

21 

27.G 

32 

10 

Psyclioneurosl.s 

IS 

27.5 

44 

s 


Averaso 

Alcohol JJuratlori "With 
Habit* of Kyinp- IVjcho- 


UlHpoKition 




tom." 

neurosis, 


Vc of 

Degree 


Yr, 


M-anner 

Ca«c*fi 

— 

70 

5,1 

10 

CDU 

70 

-f 

3C 



D 

10 

4-4- 

0 



Tr 

20 

— 

42 

4.5 

23 

CDD 

SI 

4. 

41 



D 

13 

*f 4- 

17 



Tr 

C 

— 

29 

3.1 

43 

CDD 

fi 

4- 

49 



D 

so 

4-4- 

31 



Tr 

12 

— 

GO 

4.0 

42 

CDD 


4- 

30 



D 

54 

4-4- 

10 



Tr 


— 

S2 

5,5 

100 

CDD 

25 

*{• 

12 



D 

50 

4--r 

C 



Tr 

25 


* — . no history <if nlcohollsiii; -f. niodorntn Intake of alcohol; + -f-,»Ttrcsslvc Intake of alcohol. 

CDD. cortlllcato of-sllsahlllty for illschar;:o: IX duty: Tr. transfer to a general ho.spltnl. 

Table Ft'. Comparison of Pertinent Observations In 197 l>l-fipeptlc Soldiers Studied In 1942--t3. (From Held and Goklbloom.s 
"Peptic Hlc(<r." P. IRa. tVllh Permission of the Publishers ( harles C. Thom.vs, Sfrrlnfrfield, III. 154C. 


SUMMARY AND CONCLUSION. 

1. In this large series of gastro-inlestinal ixaticnts seen 
in ofTice and hospital practice (3.330 in a 3-year 
period) about 66^b were of a functional character. 

2. .399r of this series of 1,1.37 patients with organic 

gastro-intestinal disease revealed itejUic nicer. 269c 
gall bladder disease. 239f chronic appendix, 29 b 
malignancy and 109 b miscellaneotis. 

3. Of 4.39 cases proven to lx; -[Wiitic nicer by full work- 

up (including X-r.a_vs), 409b gave a positive history’ 
with positive X-ray findings suggestive of peptic 
nicer; 219 b gave a positive history with negative 
X-rays while only . 39 b revealed [tositivc X-ray evi- 
dence of nicer in the presence of a non-snggestivc 
history. This last group indicates that the history 
is not always pathognomonic of chronic peptic ulcer. 

4. "Atypical S 3 Tnptoms” maj' be elicited from the pati- 
ent’s historj', cspeciallj’ in certain constitutional 
types. 

5. There is a 3.4:1 ratio of males to females in peptic 
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nicer. This was not Increased by the war, since 
such ratios were also obtained in the pre-war era. 

6. “Spring and fall" dictum of peptic ulcer recurrence 
was not found in our series of patients. Exacerba- 
tions of symjitoms m.ay depend upon a ntunber of 
factors besides season, jxirticularly neurogenic fac- 
tors which produce emotional and mental conflicts. 

7. Man}’ factors of psi'diosom'atic nature m.ay be the 
'trigger mechanism” in producing subjective symp- 
toms simulating chronic peptic ulcer. 

5. Gastric acidity talucs cannot be considered diagnos- 
tic of chronic peptic ulcer. Hyperacidity may fre- 
(juenth’ be found in functional conditions. 

9. Routine gastric an.al^-sis should not be considered an 
indispcns.alilc I.aborator}- test in the differential diag- 
nosis of chronic peptic ulcer. It may be of value in 
certain cases, such as persistent achlorydria. 

Wo are deepb’ Indebted to the late Dr. I. W. Held for use 
of Home of the datii in this study nnd fur his constant en- 
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erwn private practices. 
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Status of Health of the Natives of the Pribilof Islands 
As Determined by an Appointed Medical Commission 


by 

RUSSELL CRANDLE PAYXE, M.D. 

and 


ROY LYMAX SEXTOX. M.D. 
Washington, D.C. 


INTRODUCTION 

The Office of the Secretary of the Interior requested that 
a medical commission be sent to the Pribilof Islands, Alaska, 
to investigate the cause or cause.s for the impairment of the 
health and dentition of the natives. The Pribilof group is 
made up mainly of two small islands, St. Paul and St. 
George, lying. 240 miles north of Dutch Harbor in the Bering 
Sea. These i.slands are separated by 40 miles of water, and 
intercommunication is only by radio or boat. 

The medical commissions* were organize-d, one in 1945 and 
one. in 1946. These were comprised of both doctors and 
• dentists. It was the aim of each commission to examine the 
nutrition, the physical condition, the dentition and the sani- 
tation of the Inhabitants of the Pribilofs. The Aleutian Is- 
lands were discovered by Bering in 1741.’ The Pribilof Ls- 
lands were discovered in 1786 and were named for Pribilof, 
a Russian explorer, following his exploration in search of the 
great seal herd.! The natives of the Pribilofs are called 
Aleuts and are a branch of the E-skimo peoples. They are 
wards of the United Sates government and are under the 
direct supervision of the Department of Interior. The De- 
partment has been in control since 1911, following a treaty 
between Great Britain, .lapan and the United States made 
for the purpose of controlling and propagating the great seal 
herd of the world. The duty of the Aleuts to the gov'ern- 
ment, because of their particular ability, is to make proper 
selection of the seals for killing and to assist in shipping the 
valuable skins to the United States. The revenue derived 
annually from these furs greatly exceeds any necessary ex- 
penditures on the islands or the people thereof. 

THE PLAN 

•, One of the purposes of these commissions was to examine 
the eyes of the natives, and determine their need for glasses 
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and the ])resenco if any of communicable disease of the eyes. 
Secondly, a survey was to be made for the prevalence of 
tuberculosis, and the natives were scrutinized and screened 
for evidence of this disease. As will be pointed out, tuber- 
culosis is a scourge on the Alaskan mainland. Diseases of the 
nose and throat were considered carefully, and tonsillect- 
omies and adenoidectomies were performed when necessary, 
principally among the children. 

The dentition of the Aleuts was examined, and an attempt 
was made to determine the cause for the early caries found 
in their teeth. Dentures were made for those persons requir- 
ing them. It vv'as amazing to find that children in their early 
and middle teens needed full upper and lower dentures be- 
cause of loss of their permanent teeth. 

OPHTHALMOLOGY 

The entire population of both St. Paul and St. George Is- 
lands was given thorough ophthalmological examinations, 
including refractions. Of the 356 natives examined, about 
20 % needed glasses for the correction of myopia. No com- 
municable diseases of the eyes were found. Glaucoma was 
not present, and no operations were necessary. 

TUBERCULOSIS SURVEY 

It is a w-ell-known fact that the rate for tuberculosis in 
Alaska is probably the highest in the world. The nativ'e 
population on the mainland is between 85,000 and 100,000 
persons. The death rate from tuberculosis in Alaska was 
359.1% per, 100,000 for 1945-46. The rate for the United 
States during this period was 40.1%. These figures show 
the death rate fromtuberculosis to be higher in Alaska than 
throughout the entire United States and territories, and to 
be nine times that of the forty-eight states. The high incid- 
ence of tuberculosis in Alaska may be due to many factors, 
among which can be cited poor housing facilities, crowded 
living conditions with lack of isolation, ignorance and lack 
of sanitary and hygienic education, undernourishment, and 
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ing the foregoing three months. Their cooperation was 
excellent ami the survey was made available for .study. 

It was readily seen that the diet of the Aleuts was 
made up chiefly of carbohydrates, particularly for the 
children, who buy candy and sweets from the stores 
rather than go home and eat normal well-balanced meals. 
From the list of foods submitted it was noted that the 
])rincipal protein food available in the stores was bacon, 
which was purchased by only a dozen families out of 
three hundred. The second protein food, canned sal- 
mon, was purchased in moderate amounts by all families 
but when the number of cans of salmon usctl was com- 
pared with the number of jxtrsons in each family pur- 
chasing it. the amount of this protein foo<l consumed 
was found to be less than that required for normal nu- 
trition. Hunting was reported to lie much better on St. 
Paul than on St. George, but, weather permitting, fish- 
ing is about equal on both islands. However, these 
sources of food are variable and unknown factors, and 
the meat and fish thus secured depend upon the energv’ 
and ambition of the individual as well as his skill and 
marksmanship when he goes out for game. 

The literature today carries many reports as to the 
detrimental eiTects of large carliohydrate food intake on 
the dentition of our population. The effect may be 
more marked among the .Meuts when the fact is con- 
sidered that they are primarily a meat eating people, 
and that in generations past they have followed a diet 
conifwsed almost completely of seal, whale, walrus, 
meat, salmon, halibut and other fish available to 
them. Their physical make-up has been adapted to this 
tyjx; of prolein intake for generations, but during the 
last half ccntuiy the diet of these natives has become 
largely carbohydrate. The amount of seal meat they 
are permitted to preserve has even been restricted by 
the government. 

By evolution the human body would certainly require 
more than one or two generations to alter itself so as 
to adapt to a carlwhydratc diet rather than one com- 
{loscd largely of protein. It is believed therefore that 
this dietary change and the lack of necc*ssary body ad- 
aptation are responsible for the condition of the teeth 
of the natives of the Prihilof Islands today. As has 
been pointed out, the older people have good teeth with 
little or no change in dentition. They were present be- 
fore large carbohydrate stores were placed on the is- 
lands. Their dentition was formed and has been affected 
little by the alterations in diet. Science has proved that 
the teeth are affected by diet when they are laid down 
in utero. Hence the second generation shows much 
change in dentition as a result of the influence on these 
families of a carbohydrate diet, while the third genera- 
tion shows an even greater change, with resulting caries 
and loss of teeth in the early teens. 

The work of Belding^' has pointed out that a diet 
largely carbohydrate in content may be instrumental in 
converting a harmless Streptococcus salivarius into a 
high acid producing mucoid phase. The shift from a 
protein to a carbohydrate diet may also alter the basal 
flora of the entire digestive tract. After this altera- 


tion has taken place, the caries producing factors be- 
come activated, and the growth of many acid producing 
oganisms, all of which contribute to the destruction 
of the teeth, is favored. Highly refined carbohydrate 
foods contribute further to the increase of caries. This 
fact has also been established by Belding. It is gener- 
ally believed that the bacterial flora of primitive peoples 
differs from that of civilized adults. Basic require- 
ments of food essentials may also differ in these two 
groups. It is therefore concluded that enforcement of 
a carbohydrate diet on the primitive .'Meuts is respon- 
sible for the alterations in their dentition. 

.-Mes Hrdlicka'* of the United States National Muse- 
um, W'ashington, D. C., states: “Prolonged experience, 
ten seasons, with the people of .'\laska and adjacent is- 
lands, supplemented by data from a truly great collec- 
tion of well identified skeletal material of all times of 
the same region, shows that caries did not occur up to 
the time of the white man's mixing with the natives. In 
the Eskimo, caries gradually manifested itself during 
the last thirty years especially the last fifteen. Increase 
in caries among all present contingents of the native 
peoples in the far Northwest is due, in the author’s 
opinion, to three causes which, in order of importance, 
arc : ( a ) white man’s food, especially cheap sweets, wdth 
half baked biscuits and bread; (b) constitutional and 
other debilitating diseases introduced by the white man ; 
and ( c ) change in the habits and mode of living.’’ 

Price' in his conclusions states that: “Teeth respond 
earlier and with greater sensitivity to nutritional 
changes than other i>arts of the body, and at points of 
contact with modern civilization primitive man, discard- 
ing his own dietary habits and adopting the white man's 
forms of food having the least protective properties, 
loses immunity to caries.” 

One might go on further to quote Leigh®, Levine', 
Kosebury*, SiegeP, and Waugh*". These w'orkers have 
all indicated in their findings on the Eskimo and the 
,-\leut that a change in diet has been largely responsiblfe 
for the caries in the teeth of these people. Levine fur- 
ther points out that the Eskimo has not adopted the 
white man's food in toto, but only his poorest foods such 
as demineralized and devitaminized white flour, miner- 
al free and vitamin free sugar, tea and coffee, which 
tend to reduce the Eskimo’s intake of his own more 
protective foods. 

Slow transportation and the absence of proper re- 
frigeration are the two principle factors responsible for 
low standard of foods received on the Prihilof Islands. 
The distance is great, and travel from Seattle to the 
islands is difficult. Therefore the maintenance of a 
normal flow of food under adequate refrigeration to 
this point has met many obstacles. Until these slip- 
ping problems are solved, the foods shipped to these 
i.slands will continue to be of poor quality and princip- 
ally carbohydrate in content.' The commissions recom- 
mended that these factors be studied, and that trans- 
portation and refrigeration of foods be improved. It was 
further recommended that the protein content of the 
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ing the foregoing three months. Their cooperation was 
excellent and the siirvc}' was made available for study. 

It was readily seen that the diet of the Aleuts was 
made up chiefly of carbohydrates, particularly for the 
children, who buy ctindy and sweets from the stores 
rather than go home and cat normal well-balanced meals. 
From the list of foods submitted it was noted that the 
principal protein food available in the stores was bacon, 
which was purchased by only a dozen families out of 
three hundred. The second protein food, canned sal- 
mon, was purchased in moderate amounts by all families 
but when the number of cans of salmon used was com- 
jared with the number of persons in each family pur- 
chasing it, the amount of this protein food consumed 
Ns-as found to be less than that required for normal nu- 
trition. Hunting was reported to be much better on St. 
Paul than on St. George, but, weather permitting, fish- 
ing is about equal on both islands. However, these 
sources of food are variable and unknown factors, and 
the meat and fish thus secured depend upon the energy 
and ambition of the individual as well as his skill and 
marksmanship when he goes out for game. 

The literature totlay carries many reports as to the 
detrimental effects of large carlxthydrate food intake on 
the dentition of our population. The effect may be 
more marked among the Aleuts when the fact is con- 
sidered that, they arc jirimarily a meat eating people, 
and that in generations past they have followed a diet 
composed almost completely of seal, whale, walru.s, 
meat, salmon, halibut and other fish available to 
them. Their physical make-up has been adapted to this 
type of protein intake for generations, but during the 
last half centun' the diet of these natives has become 
largely carbohydrate. The amount of seal meat they 
are permitted to preserve has even been restricted by 
the government. 

By evolution the human body would certainly require 
more than one or two generations to alter itself so as 
to adajit to a airbohydrate diet rather than one com- 
jiosed largely of protein. It is believed therefore that 
this dietary change and the lack of necessary body ad- 
aptation are responsible for the condition of the teeth 
of the natives of the Pribilof Islands today. As has 
been pointed out, the older people have good teeth with 
little or no change in dentition. They were present be- 
fore large carbohydrate stores were placed on the is- 
lands. Their dentition was formed and has been affected 
little by the alterations in diet. Science has proved that 
the teeth are affected by diet when they are laid down 
in utero. Hence the second generation shows much 
change in dentition as a result of the influence on these 
families of a carbohydrate diet, while the third genera- 
tion shows an even greater change, with resulting caries 
and loss of teeth in the early teens. 

The work of Belding^ has pointed out that a diet 
largely carlxihydrate in content may be instrumental in 
converting a harmless Streptococcus salivarius into a 
high acid producing mucoid phase. The shift from a 
protein to a carbohydrate diet may also alter the basal 
flora of the entire digestive tract. After this altera- 


tion has taken place, the caries ])roducing factors be- 
come activated, and the growth of many acid producing 
oganisms, all of which contribute to the destruction 
of the teeth, is favored. Highly refined carbohydrate 
foods contribute further to the increase of caries. This 
fact has also been established by Belding. It is gener- 
ally believed that the bacterial flora of primitive peoples 
differs from that of civilized adults. Basic require- 
ments of food essentials may also differ in these two 
groups. It is therefore concluded that enforcement of 
a carbohydrate diet on the primitive Aleuts is respon- 
sible for the alterations in their dentition. 

Ales Hrdlicka’' of the United States National Muse- 
um, Washington, D. C., states: “Prolonged experience, 
ten seasons, with the people of Alaska and adjacent is- 
lands, supplemented by data from a truly great collec- 
tion of well identified skeletal material of all times of 
tile same region, shows that caries did not occur up to 
the time of the white man’s mixing with the natives. In 
the Eskimo, caries gradually manifested itself during 
the last thirty years especially the last fifteen. Increase 
in caries among all present contingents of the native 
peoples in the far Northwest is due, in the author’s 
opinion, to three causes which, in order of importance, 
arc: (a) white man’s food, especially cheap sweets, with 
half baked biscuits and bread; (b) constitutional and 
other debilitating diseases introduced by the white man ; 
and ( c ) change in the habits and mode of living.” 

Price’’ in his conclusions states that: “Teeth respond 
earlier and with greater sensitivity to nutritional 
changes than other jiarts of the body, and at points of 
contact with modern civilization primitive man, discard- 
ing his own dietary habits and adopting the white man's 
forms of food having the least protective properties, 
loses immunity to caries." 

One might go on further to quote Leigh®, Levine', 
Kosebury*, SiegeP, and Waugh’". These workers have 
all indicated in their findings on the Eskimo and the 
.Aleut that a change in diet has been largely responsiblt 
for the caries in the teeth of these people. Levine fur- 
ther points out that the Eskimo has not adopted the 
white man’s food in toto, but only his poorest foods such 
as demineralized and devitaminized white flour, miner- 
al free and vitamin free sugar, tea and coffee, which 
tend to reduce the Eskimo’s intake of his own more 
protective foods. 

Slow transportation and the absence of proper re- 
frigeration are the two principle factors responsible for 
low standard of foods received on the Pribilof Islands. 
The distance is great, and travel from Seattle to the 
islands is difficult. Therefore the maintenance of a 
normal flow of food under adequate refrigeration to 
this point has met many obstacles. Until these ship- 
ping problems are solved, the foods shipped to these 
islands will continue to be of poor quality and princip- 
ally carbohydrate in content.’ The commissions recom- 
mended that these factors be studied, and that trans- 
portation and refrigeration of foods be improved. It was 
further recommended that the protein content of the 
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diet be increased to supplement the present carbohydrate 
diet. 

The commissions discovered that the herd of cattle on 
St. Paul Island is grossly neglected, and that milk from 
these cattle is not utilized to its fullest capacity. As a 
result, this valuable read 3 '-to-use food is simply wasted. 

It seems paradoxical that in this place, where animal 
conservation for human use is so magnificentlr prac- 
ticed in the care of the great seal herd, proper care of 
the cattle, a ready source of protein food, is so glar- 
ingly neglected. It was therefore recommended by the 
commissions that this herd of cattle be utilized to its 
fullest extent, and that the natives be taught the use of 
milk in their diet. 

SKIN TESTS 

An experimental skin test was <Jone on the Aleuts in an 
effort to determine the specificity of the two serums coccidi- 
oiden and histoplasmin. Both serums were provided through 
facilities of the National Institute of Health in M^hin^on, 
DC At the time the natives were skin-tested with tuher- 
culin thev were also given a 1/1000 dilution of histoplasmin 
and coccidioiden. A small group of the white P°Pt>’atmn 
was used as attempted controls. The white 
the most part inhabited the southwest^n or Pacific Coast 
states, or areas endemic to coccidioidosis. The mthe 
had never been in the United States nor in areas endemic to 
either disease. All of the 356 natives skin-tested, ex^pt 
one. gave completely negative results for both ^ 

Z fative whose test was positive 
showed a reaction of 3-plus to histoplasmin. She 
historj' of contact with dogs or other animals. ^ 

no dogs are permitted on the islands, though there a 

several cats, 

Df the 15 white persons tested, 3 gave positive reactions 

to coccidioiden. All 3 of t 

in the state of Kansas: 2 them had Ihed 

and the third w^ ^ ^i’afseLror of reactions indi- 

gave history of having had sub-clinical 

„.ir. „i h.a s,«.a 0 ... 

type infection. From this wo k infections 

natives living in an ^ reactions (with one exception). 

k of this type of skin tests. 

■ SANITATION ond 

f The houses of the natives discovered for 

^ carefully inspected; and a ^ t 

nr i.. 
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on the seal meat as it hangs. This is an excellent method for 
transmission of disease, and the commissions could not com- 
prehend the fact that these people had escaped severe epi- 
demies thus far. It is indeed fortunate that no carriers of 
tj-phoid or paratyphoid have visited the islands. Outdoor 
steam baths are used for bathing. It is difficult to imagine 
even ourselves using such facilities in such cold weather. 
The suggestion was made that some type of indoor bath 
and toilet facilities be instituted, possibly using sea water, 
and tliat the natives be taught habits of cleanliness. The 
diseases of filth are in great evidence, but scabies, bod.v 
lice, eczema and impetigo, which are the worst offenders, 
could be controlled with better habits and better laws of 
sanitation. 

SUMM.ARY 

A report has been submitted to the Department of 
Interior on the work of the commissions which were 
sent to the Pribilof Islands in 1945 and 1946. The re- 
commendations of these commissions, as set forth in 
this article, are summarized here; 

1. Adequate protection for the islands against tuber- 
culosis, as outlined, has been set up. 

2. The diet of the natives should be altered to con- 
tain a maximum of protein foods in order to 
prevent further destruction of their teeth. The 
high carbohydrate diet e-xtensively used is believed 
to be the causative factor for caries in the teeth of 
the natives. 

3. Adequate shipping and proper storage and retri- 
geration of foods must be provided so that meats 
and perishable foods may be made ai-ailable. 

4. The herd of cattle on the island should be given 
better care, and there should be an intelligent and 
adequate distribution of the available milk. Limit- 
ed ranging is of course necessary to enforce nomi- 
al sanitation. 

5 Indoor bathing and toilet facilities should be im 

sSled in the houses, and wSnt 

be established and supennsed by the 

ph 3 'sician. 

6. Further skin tests should be made 

den and histoplasmin to determine the spea , 

of these serums. 

7 The medical staff for the PribM Islands sh»M 
' be increased to include another P''!™"' " " ; 
and a dentist. There is a. present only one ph. 
sieian to proride medical care for the natne,. 

rences 
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INTRODUCTION : In 1816, Alagendie published 
the results of his classical investigation dealing with the 
effects of nitrogen-free foods upon animals. He fed a 
3-year old dog a nitrogen-free diet consisting of pure, 
white sugar and distilled water and observed that during 
the first week the animal maintained a cheerful disposi- 
tion and apparently enjoyed his diet. During the second 
week, the dog lost weight, its appetite, and its gaiety. 
Its eyes became inflamed and ulcerated with concomit- 
ant heavy watery secretions. Emaciation and extreme 
weakness ensued despite a daily intake of three to four 
ounces of sugar. The animal died on the 32nd day and 
on autopsy, Magendie found that the carcass was devoid 
of fat, the skeletal muscles were reduced to almost one- 
sixth of their former weight, the stomach and viscera 
were also diminished in size and the urine was strongly 
alkaline. He appropriately concluded that there could 
he no animal life without nitrogenous food. 

In 1839, when Mulder was expounding his theories 
on the nature of complex nitrogenous substances and 
coined the term “protein”, Boussignault rc*ported the 
results of the first experiment on record on nitrogen 
balance studies. Despite the tediousness of quantita- 
tive analytical procedure for nitrogen determination, he 
painstakingly worked out his experiment on a horse and 
a lactating cow and discovered that animals, unlike 
plants, cannot utilize atmospheric nitrogen (by nitrogen 
fixation) and that the nitrogen content of the excreta of 
animals does not exceed the nitrogen content of the 
food. 

In 1852, Bidder and Schmidt repeated Boussignault’s 
experiments and found that in the adult cat the nitrogen 
of the food could he precisely accounted for in the urine 
and feces. In 1866, Voit investigated the problem of 
nitrogen metabolism in the dog and revealed that, dur- 
ing starvation, if ample stores of fat existed in the body, 
there was relatively low nitrogen excretion ; hut immedi- 
ately following the depletion of fat depots nitrogen ex- 
cretion increased. He also investigated the effect of 
exercise on urea excretion and showed that fat dogs 
or animals receiving fat and carbohydrates did not have 
an augmented urea output during exercise but in the 
absence of these substances there was an increased urea 
output during inanition 
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Voit’s studies on the effects of high and low protein 
diets on nitrogen balance were also noteworthy. He 
demonstrated that dogs kept on low protein diets would 
invariably show positive nitrogen balance for the first 
few days when shifted to high protein diets, whereas 
dogs maintained on high protein diets would go into 
negative nitrogen balance for a like period when the 
regimen was altered to a lower protein intake. 

The indispensahility of protein in animal nutrition 
and its relation to nitrogen balance was universally ac- 
knowledged about the middle of the 19th century, de- 
spite the fact that there were sharp differences of opin- 
ion as to the exact functions and course of protein meta- 
bolism. Such men as Liebig and Pfluger and their 
students held on this sitbject certain dogmatic views 
that were irreconcilable with Voit’s doctrine., Liebig 
considered protein as “plastic food” and fats and carbo- 
hydrates as “respiratory foods”. His concept of nutri- 
tion was that nitrogenous foods \i;ere capable of being 
transmuted or converted into flesh and blood in the 
digestive tract and fats and carbohydrates supported 
the process of respiration. Liebig actually believed that 
the metabolism of protein formed the basis of muscular 
activity for he reasoned that since the main constituent 
of muscles was protein, the product metabolized dur- 
ing muscular contraction must be protein. Pfluger, who 
was constantly at odds with Voit, could not unshackle 
himself of Liebig’s erroneous dogma. In 1891 he re- 
luctantly admitted, that carbohydrate and fat might 
serve as the source of a part of muscle energy, but mus- 
cular contraction could not occur without some nitrogen 
loss. 

The principle concerning the effects of nitrogenous food 
intake on nitrogen balance as conceived by Boussignault 
and elaborated by Voit and his school was soon en- 
meshed with intricate developments. In this connection 
we must bear in mind that the importance of amino 
acids in nutrition was in no way connected with protein 
metabolism and only a few amino acids had been known 
and their significance was obscure. The findings of in- 
vestigators in this field noted that nitrogen equilibrium 
could be attained at various levels of protein and caloric 
intakes. These observations were most puzzling dur- 
ing that period. Voit conceived two types of proteins 
in the animal system. He regarded one type as “stable^ 
organ protein”, to designate the constituent of the es- 
sential structures of the body that are not appreciably 
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TABLE I 


TABLE III 


Classification of the Amino Acids with Uospoct to their 
Growth Effects In the Rat. 


indispensable 

Histidine 

Isoleuclne 

Leucine 

Ly.sine 

Methionine 

Phenylalanine 

Threonine 

Valine 


DISPENSABLE 
Alanine 
Aspartic Acid 
Citrulllne 
GIj'clne 

H;.d! oxyprollne 


GROWTH 

ACCELERATOR 

ArKlninc 

Glutamic Acid 

Proline 

Cy."tlne 


Serine 

Tyrosine 


Rose’s findings have Itecn confirmed ity others not 
only in the rat but in other species. Subsequently Rose 
(2) investigated man’s amino acid requirements using 
highly purified diets in which he substituted pure amino 
acids for dietary nitrogen. He discovered that histi- 
dine is not essential to man. In order to determine just 
how much of each of the eight essentials is necessary to 
maintain nitrogen cciuilibrium. Rose investigated this 
problem and reported the upper limits of man’s daily 
requirements. They arc as follows; 


TABLE II 


Upper I^lmits of Man's Dally Requirements of Es.sential 
Amino Acids (2) 


Amino Add 

Per Kg. Body Weight 

For a. 

70 Kg -Man 


A. A. 

Nitrogen 

A. A. 

Nitrogen 


mg 

mg 

gm 

gm 

Isolouclne 

42 

4.50 

2,94 

0.316 

Leucine 

fi7 

e.75 

4.fi9 

0.4725 

Lysine 

S4 

IG.IO 

5.88 

1.1127 

Methionine 

r,n 

4.70 

3.50 

0.329 

Phenylalanine 

39 

5.00 

4.13 

0.350 

Threonine 

42 

4.95 

2.94 

0.3405 

Tryptophane 

or, 

3.57 

1.82 

0.250 

Valine 

59 

7.05 

4.13 

0.4935 

Total 

429 


30.03 

3.6775 


In his discussion of man’s daily requirements of es- 
sential amino acids, Rose pointed out further that these 
estimates represent the highest possible values for a 70 
kilogram man. The Committee on Food and Nutrition 
of the National Research Council recommended 70 gm 
of protein for a 70 kg. man, or one gram per kg of body 
weight. Assuming therefore that the protein intake of 
the diet is chiefly derived from casein, values are c.sti- 
mated by the author for each of the eight essential 
amino acids found in 70 gm and one gm of casein re- 
spectively. The figures are according to the best avail- 
able data on the chemical composition of this protein 
(3). The calculated values and Rose’s estimates arc 
found in Table III. 

On basis of nitrogen intake, a comparison is made be- 
tween the nitrogen content of Rose’s purified diet, that 
of Voit consisting of 118 gm of protein and that re- 
commended by the Committee on Food and Nutrition 
of the National Research Council. The data are found 
in Table IV. 


ComparLson Between the Upper Llmit.s o£ the Eight Essenti- 
al Amino Acids As Recommended by Rose and as Found 
in One Gram and in 70 Gram of Casein. 

Per Kg Body Weight For a 70 Kg Man 


Amino Acids 

Rose 1 

gm Ca.sein 

Rose 70 gm Casein 


.Mg 

Mg 

Gm Gm 

Isoleuclne 

42 

59 

2.94 4.13 

Leucine 

C7 

95 

4.09 0.05 

Lysine 

84 

78 

5.88 5.40 

Methionine 

.00 

30 

3.50 2.10 

Phenylalanine 

59 

31 

4.13 3.57 

Threonine 

42 

40 

2.94 2.80 

TTj’ptophane 

2C 

12 

1.82 0.84 

Valine 

59 

05 

4.13 4.55 

Total 


430 

30.03 30.10 


TABLE JV 


Protein or Amino Acld.s 

Intake and 

Dietary Nitrogen 

per Kg of Body Weight and for 

a 70 Kg man. 


Protein or Amino Acids Nitrogen 


Intake 

Intake 

According to 

Total 

Per Kg 

Total Per Kg 


Gm 

Gm 

Gm Gm 

Rose 

30.03 

0,429 

3.075 0.052 

Volt 

118.00 

1.09 

18.90 0.270 

Committee on 




Food and Nutrl- 




Uon~N.R,C. 

70.00 

1.00 

11.‘20 0.160 


In the light of our present knowledge of protein nutri- 
tion, Voit’s standard of 118 gm of protein intake fora 
70 kg man is indeed too high and there can be no fur- 
ther justification for this allowance to the healthy norm- 
al human being. 

By deleting the non-essential amino acids from the 
diet recommended by the Committee on Food and 
Nutrition of the National Research Council, values for 
the indispensable amino acids content of casein seem to 
be in harmony with those of Rose. Rose’s recommenda- 
tion of a high estimate for methionine is justifiable 
since his purified diet docs not contain any cystine and 
in the absence of the latter, methionine assumes all the 
prerogatives of cystine in the body. 

Further studies on man’s daily requirement of tfy- 
ptophane (2) indicate that the minimum level compati- 
ble with consistent nitrogen balance is about 0.15 gm. 
with a recommendation to permit an allowance of 0.30 
gm. Rose states: "Obviously, it would not be a safe 
procedure, under ordinary dietary conditions, to admin- 
ister the minimum amount of any essential, since some 
variation in the requirement may occur under special 
circumstances or in diflferent individuals. Reason dic- 
tates that in so important a matter as the formulation of 
an adequate diet provision be made for an appropriate 
excess of each indispensable constituent. In all prob- 
ability we shall recommend eventually that the daily in- 
takes of the essential amino acids exceed the minima by 
100 per cent. This would appear to provide a sufficient 
‘factor of safety’ for all contingencies, at least in normal 
individuals. That this applies to tryptophane is indicated 
by the fact that eighteen different individuals have been 
kept in nitrogen balance upon daily intakes of 0.3 gm or 
less.” 
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On c:uvf..l eN.-inr, union ..f thoo pnrif.r.l .Ik-is in 
ulmli niiroijcn habiicf i> oUtainvd hy snl)>itilnii))L' llie 
esM'iitiai ninino aculs for dietary protein, t.ne wontler.s 
as to wlietluT or not tlie non-essential aininn acids which 
coinprxe more than 50 per cent of the retnainder of the 
ronMitiients of protein have any sittniticance at all. It 
IS indeed hazardous to Mat,. eate,i;orical)y that the am- 
tii.'d sy.stem can entirely dispense with them, 'riiere is 
every reason to helieve that some of them do plav some 
important functions 'in metahoViMn and their continued 
nhseittv from the diet ma>- lead to sotne dekterions ef- 
teets of which we have nut as yet hern able to seenre 


Vf4urn<? iz 
N'umbc-r i 

into deiiteroarpinine, denteroproline a„,) a,,,., , 

investiation, i? waf 5 

that pro ,„e eontainin;; hoU, denteritmi .and N'i k Jnn-^ 

^tialied the nutritional si.mificnnce of art,dnine, prolin/ 
yUitamie acid and hydroxyprolinc in tlw f-rovvinj; rst 
1 hey used, for control, .a complete h.asal ,iiet ,vhicha 
mixture or the V amino acids essentia] to the rat served 



C«sn ff >’•*-.1!?/ Ftl* In t*7* 


r 


V • r 7 


tanphle evidence. 7'iie omission of tyrosine for ex- 
ample would nece.ssitate. increasing; the minmmnv rctiihrc- 
mem of phenylalanine and the ahseiice of cystine must 
he cf>tnpen.s;itef! for by additional amonnt.s of methion- 
ine. It is also i>ossil>!c that the liver, if it .should he 
proven to he the only site of .synihe.sis of amino acids, 
Would liave to work mnch harder and ,t .slowinf; down of 
nnnboli.sin mipht ensue. In efTcct there is .still much dis- 
creptincy Iwlvveen the rate of .ijrowih observed in rnt.s 
kept on protein diets and those ke[)t on purified diets. 
Tile rate of growth observed is less in the latter Rtroup 
than in the former. (Sec J'iRure 1). 

GROWTH ACCELERATOR — AM 1X0 .XCIDS; 

Wcil-Malherhc and Krebs (4) succeeded in demonstrat- 
ing that alpha-ketoRlutaric acid is formed by the action 
of kidney slices on proh’ne. Nehcr (5) employing a 
similar technique invoIviiiR tlie use of liver sHce.s, isolat- 
ed Rlutamic acid. Krebs (6) next showed that mam- 
malian kidney extract transforms both D-prolinc and 
H-orinitiiinc into alpha-kclo-dclta-aminovnlcric acid. 
Stihseqtient to thc.se investigations, Scltoenlieimer and 
his associates (7,8) using the mouse, brilliantly demon- 
strated in a series of experiments involvang the use of 
isotopic amino acids that dentcroornithine is converted 


as (he chief source of dietary nitrogen. Male weanling 
rats were selected as tlic ex^KTimental subjects and these 
were ilivided into several groups. One group received 
file ha.sal diet alone while others were given in addition 
either arginine or proline or glutamic acid or hydro.xy- 
proline alone. Then in another similar study they in- 
ve.Migated the elTects of diEercnt combination of these 
tour amino acids. Their results' are graphically re- 
Itre.wntcd in Figure 1. 


(.)ne can clearly see from the jireceding data that 
u a basal diet comprising only a mixture of 9 
ssential amino acids as the sole source of dietary nitro- 
cn, there was onlv a fair promotion of growth, but not 
s one would e.xjvect from a diet containing a protem 
ich as o'uscin or lactalbumin. Obviously these investi- 
ator^'wcrc not interested in making this comparison as 
lis liiscrejiancv is well known. However, when the asa 
iet was supplemented with each of arginine, proiine or 
lutamic acid alone, there was a decided incrciuen m 
r„. 1 h above that ot the l»al hiet. Tl„a 
tcame indeed more vivid wlien (he stipplenient con 
lined a mixture of the four amino acids invoheii. 
growth-stimulating effect cannot be disregar t - 

urthennorc. it might indeed have been diflia.h to delect 
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if adult, instead of weanling rats, had been used, or 
nitrogen balance studies were the only criteria. Of these 
four amino acids, hydroxyproline appears to promote 
no growth-.stimulating effect, in fact when incorporated 
alone in the basal diet (in fairly large amounts) it seems 
to exert some inhibitory effect. 

It is too early to conclude from the above and other 
experiments on record as to whether or not there would 
be any deleterious effect or some significant histopatho- 
logic changes in certain organs of the animal system as 
the liver, kidneys, heart, etc., as a consequence of the 
constant omission from the daily diet of the amino acids 
in the “growth-accelerator” group or even in the dis- 
pensable class. 

SUPPLEMENTATION: Man's daily diet is not 
limited to one type of protein. Even an infant’s diet 
which consists mainly of human’s or cow’s milk contains 
at least two types, viz.: casein and lactalbumin, and 
these two proteins differ markedly from one another in 
their respective biologic values, hence in their amino- 
acid composition. The estimation of the essential amino 
acids of man’s diets that vary not only from daj' to day 
but several times daily, is impracticable and a very dif- 
ficult task. However, on the basis of our present knowl- 
edge of nutritive aspects of proteins in foodstuffs we 
have amassed a fair amount of information on their re- 
spective biologic values and we have recognized not only 
marked deficiencies in many of them but learned how to 
circumvent such dcficiendes. 

For the correction of deficient foodstuffs, it is import- 
ant to know their composition with respect to their es- 
sential amino-add content. Improvement in nutritive 
mlue of such substances can then be accomplished 
either by combining the deficient protein with another 
protein that contains the missing amino acid or by sup- 
plementing the amino acid it lacks. Supplementation 
of proteins with essential amino acids is simple and 
economical and is in no way hazardous to human life. 

In this connection, it must be clearly pointed out that 
these components of proteins are not stored in the body. 
The intake of any short of a complete mixture results 
in nutritive failure. 

The synthesis of cellular protein in the animal system 
requires therefore the availabilit)' at one tihie of all 
components in suitable proportions. In other words all- 
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or-non jirinciple seems to prevail. Those components 
that are not utilized for the synthesis of tissue proteins 
are deaminized and the carbon chains of their molecules 
are used as a source of energy or converted into carbo- 
hydrate or fat. 

Berg and Rose (11) fed a tryptophane-deficient diet 
to young rats and showed better growth when the tr3'p- 
tophane siqiiilement was given in divided doses than all 
at one time. One may conclude from these findings that 
(1) the administration of a single dose of tryptophane 
supplement along with the deficient diet resulted in hav- 
ing a portion of this amino acid more rapidlj^ absorbed 
prior to the liberation of other amino acids from dietary 
protein that is undergoing digestion; hence an uneven 
distribution of amino acids in circulaton. (2) The 
portion of tryptophane which was more rapidlj" absorb- 
ed must have undergone metabolism thus leaving inade- 
quate amounts to supply the deficiency and satisfy 
growlh requirement. Elman (12) intravenously ad- 
ministered tr^'ptophane-free acid digest of casein into 
hunimis and six hours later the tryptophane supple- 
ment. He reported poor utilization as compared with 
the intravenous administration of acid hydrolysate of 
casein fortified with tryptophane. Geiger (13) fed 
young rats rations deficient in tfyptophane, methionine 
or lysine and also observed poor growth when the defici- 
ent amino acid was fed six and 12 hours later. Can- 
non and co-workers ( 14) made a careful study of the 
effect of feeding protein-depleted rats complete mixture 
of amino acids as protein substitute in the diet. They 
reported: “If the basal ration was divided into two por- 
tions. to one of which was added an amino acid mixture 
composed of arginine, histidine, leucine, lysine and thre- 
onine, and to the other a mixture composed of isoleu- 
cinc, methionine, phenylalanine, tryptophane and valine 
and these two rations were fed alternately at hourly 
periods with an hourly fasting period lietween each 
feeding, the animals continued to lose weight. When 
however, the two incomplete rations were comliined and 
fed under similar conditions, weight recovery was im- 
mediate. These exjieriments suggest, therefore, that 
for effective tissue synthesis all essential amino acids 
must be available in the tissues practically simultaneous- 
ly ; otherwise the first group absorbed is not stored long 
enough to enable its essential amino acids to combine 
with those of the second group for the synthesis of 
complete tissue proteins." 
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Vitamin Requirements of Human Adults 

I i.r lv.Fjv)rt of thr \ iiAHiin A Su!i-('ommitt«-r of the 
Amssory ho<,(l I-';icto!x C V)!!)ii)iut {' of ihc Xniion.-il Ke- 
Fi'nrch Council in Hritain, was released March 11. 1919, 
and may he ol.taiiicd from the Hritish l.ihrary of In- 
lorniation. 50 l-:ocke!e!ler I'lara. New York, N.Y., for 
approximately 75 cent;, phis mailinj; costs.. ’ The Siilr- 
Committee on \'itamin A wa.s headed iiy Sir hYl\s-ard 
Melianhy. K.c.u,, m.h., r.v.,c..s,, This >,<; 

a iiiitiiiy instructive rej^irt, one of tlie ctirprisini; fea- 
tures oi which is the e.xtreme difiieuhy of prcKhicji)^; 
symptoms of \ itamin A rJcpriv.atioti in hnnun Jicinjrs, 
witiiin a two year jn-riisf of ilietint;. The invet.ti;;ation 
v.-:is made on volunteer conscientious rthjec’ors at the 
Sorhy Research Institute. 2.^ men and w<iinen. mo-.tlv 
hetu'een the a'.'esof 20 and .h) years ciojv-ratine in it. 

The plan adopted was to itivc Rl of them .a diet virJti- 
ally tlevoid of vitamin am! carotene tmtil unmistn};- 
ahlc 5i;;n.s of deficiency a)ijiearyd and then to dciennine 
wliat dosf of vitamin .X (.ir carotene was needed to insure 
recovery to nornrtl. The rvntainin;; 7 volunteers scrvc<l 
as fKtsitive controls, reccivint; the same diet as the main 
proup, but with a prophylactic supplement (*f citlier vit.a- 
min A or c.arotcne front v.ariou.s sources. The e.xftcri- 
uteiU Iieh’t'u in 1912 and lasted two years, and even at the 
end of this tinm not all the oripiital exi>ecl.ations liad 
iK'cn realized. At the end of eiitht months of dqirivation 
there was .<ti)l no disreruilde clianite in tlic vohintevrs 
hcyotttl a lowering <'f the Mood carotenoids ; this, thotr^h 
uscle.ss as a criterion of dqtlction. was at least evidence 
that tltc diet was oot Iteirii,' cvarled. 

(gradually there Ixypm to apjtear a <Iroyi in the vitamin 

level of thy jtlasma and .a <lctcriorntion in tlie caivadty 
for dark adaptation, the two clianites that proved to Ik: 
the only rrlial'fr cn'lrrioit of drflction. I’y thc.se crit: 
erla, no more tlian 3 men could Ik’ j(idt;ed nnmistakalily 
deficient and hence suitable for theniixnitic tests, althoutth 
.several of the vohinteer.s persisted with the diet for 
more than IS months and one for over tsvn yc.ars. No 
other tine<]uivocal si^ns of deficiency were found in any 
of the 16 deprived .subjects at .any time duriiifj the whole 
course of the cxjicrinicnl. Such ahuonualilics as folli- 
ciilar liypcrkcratosi.s, conjunrtival degenerations or tm- 
duc fatigue — all commonly thought lo be .associated w-ith 
vitamin A deficiency — were cither absent or cqu-ally 
present in the deprived and the non-<lcprived. or present 
in the same subjects both licforc and after deplc'i^t- It 
is clear that vitamin A deficiency is miidi Ic.ss easily or 
rapidly induced in hitherto well-fcd adults tlian has 
ix:cn previously' supposed. Tliis conclusion is of practi- 
cal importance, but it must not be o\a;rlookccl that tlic 
scope of this experiment was rc.strictcd, and its results 
arc not applicable to the needs of cliildren, pregnant or 
nursing mothers, or the chronically undernourished. It js 
the negative conclusions of the e.xiKrinicnt and a sense 
of the complexity inseparable from all such studio on 
htinran Ixiings that arc the dominant impressions left by 


•a study of this rciHirt. The (witive findings were too 
sranu to jusiify a ,,reasc estimate of the requirement of 
^ t..mm A or e.'tr<,teu.-, and tlie tentative recommen'ia- 
turns .snh.sequeniJy by the -Sn?, -Committee allow a 

ITuerous m.-mj,,,, 

I-rcv.ous audiorttatne o,. inion. I- m,, basis is laid nrxm 
tu- m>k dftterefices in the awiilnhility of earotene from 
v.irioit.s sources and the consequent tindcsirahiliiv of fk- 
mg any- single figure for the carotene requ'iriwmt 
■jlucii of the miere.st of this elalwratc reqwrt is to k- 
loiiml in the fletailcd description.s of eAqx-rimenta! 
tn'hmqiie and .apjvar.atiis. Among the new developments 
m,iy he metitioncd Livingstone.s niethcKl of rod scoto- 
metry, which jiroini.ses to proviile a sensitive gauge oi 
imjsairrd niglit vasiwi. 


1 he fir...t re.stih of the ileficient diet was a ni.arked drop 
in the carotenoid content of the hlorM. Within threv 
months, the initial average value of .akjul 150 l.U. fell 
to .aJxjtiT 40 l.U. jier 100 ml Most, it not all of this re- 
stdii.al enrotemed content was made up of substances 
other th.an alpka- and heta-carotene. 'Jlie normal level of 
vitamin A in hlfvj-i apjK.-nrs to lie about 120 l.U. per ml 
In 4 subjevt.s- tbe fall became very pronounced and levels 
keloiv 50 l.U. vitamin A jxt 100 ml were reached. One 
man, however, sliowcd no appreciable drop even after 
22 nionibs of deiirivalion. In 3 subjects whose dark 
adaptation deteriorated signiricantly there were low aver- 
age plasma vitamin .X values at the critical time. A fall 
of the average v.ahie to below 50 l.U. jkt 100 ml. ocair- 
red a few weeks earlier. Tbe conchi.sion was reached, as 
a result of treating depleted cases, tliat the niinimnm 
protective ilose of carotene is alwiit 1500 l.U. dailyand 
tbe figure of .iOOO l.U. tlaily is |>ut forward as the value 
for the rwjuireiuent to cover individual variations and 
t<; leave a margin of ,s.Tfcty. on the siijqio.silion tliat 100 
jwr cent tif the carotene is available. 


1 f a single value is put forward for the daily require- 
ment for carotene, it is suggested by the Sub-Commit- 
tee tliat this should be 7500 I.U.. as being three times 
the daily rcciiu’rcmcnt of vitamin -A, .and as being a fig- 
ure roughly representative for the different sources of 
carotene in the diet. In the case of vitamin -A concent- 
rate, .a d.ailv requirement of 2500 l.U. seems to have 
been c.stablislicd 


It was found that tbe plasma level of vitamin A was 
not .affected by the consumption of alcohol The capa- 
city for dark adapation was not improved and in s^e 
oxses reduced by alcohol intake. In vitamin A defident 
subjects the time required for the ma.ximum dark adap- 
tation was found to be mvicli longer than the 30 minutes 
usuallv sufficient for reaching the true final rod thres- 
hold of noniial subjects, and might improve con- 
timinlly (or many hours. The final rod thres- 
hold of the deprived subjects as measured by the ada^ 
tonreter of Wald, showed a slight but definite ' seasonal 
deterioration during the winter se.asons of 1942-4 
and 1943-44, and it appears that the deterioration par- 
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alleled the atmospheric temperature. The possibility 
of the synthesis of carotene in the human intestine v/as 
considered, ft ivas confirmed that the pigments of 
Slaphylococctis aureus include alpha- and beta-carotene 
but the available evidence is against a synthesis of caro- 
tene by the micro-organisms of the intestine in the sub- 
jects of the experiment. 


How to Feed the People in War Time 

Although America, because of her bountiful agricul- 
tural resources, was able to maintain reasonable stand- 
.irds of nutrition during World War II, it does not nec- 
essarily follow that we would be capable of similar suc- 
cess in a future war, liecause it is always possible that 
such a war might last too long and throw too great a 
strain igwn our resources, as well as our ingenuity. 
Previous wars have, fortunatel}’, always had a point of 
termination, caused essentially by the economic and 
man-power exhaustion of one of the belligerents. Much 
was learned in World War II respecting this aspect of 
national fatigue, and it is likely, in case of a future 
international conflict, that all belligerents would at once 
place their respective economies on a total war basis, 
with all energies focused on the military objective, and 
all men, women and children converted to virtual soldier 
status. No other solution is a\'ailable. One of the most 
important elements in such a war would be the preserva- 
tion of nutrition at a level sufficiently high as to main- 
tain efficiency and morale, but this is a very special 
problem. 

The problem of maintaining a satisfactory nutritional 
level both for the armed services and the civilian popu- 
lation involves many thousands of considerations, among 
which the chief are agricultural production, fertilizer 
supply, stock-piling of foods, transportation, rationing, 
price controls, and special group rccpurcmcnts. There 
is also the important problem of rendering each local 
geographic area semi-independent in case of isolation by 
an in\'ading force. Finally there is the likelihood that 
-America would be retpiired to feed one or more of 


her allies during the period of protracted hostilities. 
Communal feeding w’ould unquestionably be adopted in 
urban areas, because of its econorm'c possibilities and 
the direct control of food hygiene, in cooking. All waste 
of food would be prohibited by law. A careful physical 
check-up on the civilian population, would be necessary 
and the'simple operation of weighing the individual on 
a pair of scales is, as Leone* points out, the chief and 
most significant operation involved. Hd also states that 
while a minimum of 1500 calories per dajq per individu- 
al is neces.sary, this may be augmented by bread and 
potatoes which ought not to lie rationed. The vitamin 
anti mineral content of the diet must also be kept in mind 
and the recommendations of the daily allowances by the 
National Research Council form the basis of this as- 
pect of the problem. Fish is another item which ought 
not be rationed, and provides a fair source of protein 
under emergency conditions. All black markets and all 
adulterations of foods would require complete control 
b}' the extension of present laws. The accumulation of 
vast quantities of powdered milk should be undertaken 
as rapidly as possible, inasmuch as it is the best source 
of biologically valuable protein. Special allocation of 
food to hospitals and orphanages is important, and 
children must be given first call upon food supplies to 
ensure the vitality of the rising generation tvho must 
take over the responsibilities of a later resumption of 
significant civil aims, once the conflict is terminated. 
0.sborn, in his book “Our Plundered Plane!’’ has indi- 
cated that the cultiwiblc areas of the earth in relation to 
population are now so limiterl that there are less than 
two acres available jier person, ami this is not sufficient 
to meet the demands of a growing world population, 
who.se living standards are becoming increasingly high. 
Thus, the eventual nutritional problems of homo sapiens 
promise to be nearly as acute as those which would be 
presented to us by any new international war that should 
last longer than three or four years. 

'Ueono. X. C.: Adminl-strative AKpt-cls of An EmerRoncy 
.N'litritUin rrocr.-im. Bull. U. S. Army Mud. Dept., March. 49. 
i;iS-20C. 
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Patel, J. C. : ('ryslalline anii-pcrnicions a- 
nemia factor in treatment of two cases of 
tropical macrocytic anemia. (Brit. Med. J., 

Nov. 27, 1948, 934-935). 

Lester Smith and Parker in 1948 isolated a red cry.stal- 
line substance from liver which jirorluced similar good 
results on the hematologic and neurologic phases of per- 
nicious anemia as were obtained by the use of vitamin 
Bi 2 isolated in America by Rickes, Brink, Koniuszy, 
Wood and Folkers. Vitamin B ,2 was found effective 
by Spies et al in pernicious anemia, nutritional macro- 
cytic anemia and non-tropical sprue, as well as in tropic- 
al sprue. Lester Smith’s red . cry.stalline material pro- 
<luced satisfactory hematological and neurological re- 
sponses in pernicious anemia, although a case of megal- 
oblastic anemia of pregnancy which failed to re.spond 


to .Smith’s material did later respond to folic acid. The 
present paper records 2 cases of tropical macrocytic an- 
emia, which is thought to be due to the lack of extrinsic 
factor, which both responded promptly to Smith’s 
material, in the amount of 80 micrograms each. 

CiiAUDHURT, R. N.: Diet in typhoid fever. 

(Journal Indian Med. As.soc., Nov 1948 Vo] 

18, No. 2, 43-47). 

This is a plea for feeding typhoid patients as nearly a 
normal diet as possible and the author believes that the 
extreme emaciation commonl}' accompanying the dis- 
ea.se is due chiefly to starvation. He finds that a posi- 
tive nitrogen balance may be obtained if sufficient food 
IS fed. Where anorexia is extreme, the intravenous 
route may be used. Proper feeding may be accomplish- 
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Tiik 

ed ill W jHTCciit (if .-iiKi tlif ]).-itii-nis Kikratr it 

wdl. Adjustments ntusi lie. made in the jirescncc «if 
distressiiiK" ttastniintestina! symiitoms siidi as tyiii|»aiiiic,s 
<ir (liarrjiea. ndiydralioii may he dveroinie liy intra- 
t'enons 5 (lerccnt h'ln'-‘(ist,'. I’lnsiua transfusions are rc- 
rjuircd to meet the metrilmlic re^inirenients of the jeiti- 
ents in acute stains and iiriKlnce sirihiii;;h' loiod re-nli- 
hy eomhaiiiii!,' the effects of imalical s!k«.*k.'’ In case of 
hemorrhage fooi! is witldiehl for 2d hours, and ditrini; 
this time hhasl or jdasma transfusions are ii<ed, as well 
as vitamin K. Sneh treatment transforms the general 
as|itvl-s of the disease. 

llat.l.. 11, h.., Moross;. ]•,, H.t Orit! iidvditii- 
Iralsoi! of t'lhmnn itj feruicious (mci/ifij. 

1. I’fcsx'ucc (j 7 intrU'Jtc fitclor /jcrhc/i'/ff- 
fH/rral f'ooh'it Jnunim ;!,!slr!,- juico', fn'linun^ 

(try rc/'or/. i I’toc. .^taif .Meet. .Mavo (?tin., 

\‘o!. 24 Xo. 4. 1^11. J<>. I'M;). 

I* was fonnd that the weekly ora! a'lministr.atton of 
27> to .f.s niHro;,>rams of viianiin I!,; alotic to jriticnts 
havint' jK-rnicious anemia in relaj>se, fails to induce- .an 
heinntoji-netic re-sjeinsr, .'similarly, the <!ai)y oral ad- 
ministration of I.'(te.c, i'erkefeld-liitered [»*''led hitman 
castrie juice is devoid of hematojKiietic activity on th.e 
patient wlio has ;>ernicions anemia. When yastrio juice 
i»!itaincd from iiatients h nitiy micompHcated (i!)(»!e!i;d 
nicer or fmiettonaf comji’aints referahle to the y.i'tru- 
intestinal ir.act is administered sinuihaneously with or 
within two hours of the oral ;',(!mini.'tnilion of vit.ainin 
Hi; an iieinatopoietic re.s(K>nse occurs, f iastric juice oh- 
tniiU'd from these sources and passed throuyli a ilerke- 
feld filter, therefore, nm-t contain the imriusic factor. 
'I'he minima! dady ijiiantiiy of uastrie iince rcipiired t>' 
potentiate an optimal heniatopiietic response trotn r 
itiicroyrams of vitamin l»i; admini'teted orally to pati- 
ents witli periheiotis tinemin in rclap.'e lies somewhere 
hetwa-eii 2.' and I.'O e.c 'i'his uork makes it apjie.ir that 
vitamin Hi; is the actna! eNtrin-ic fticior. f'astle con- 
firmeil, in .a jiersonal eonunnnication to the tmthors, that 


IhsUAsus j. 

^IAIln(:.^■, S. C.: . ]),ihio-oarhiii the production 

}J phmmi protein and nitrogen balance fRcv 

m-m!" 

-Ml amino.aeid ron-timenii. of ,he human My can 

•a! ne"he ’7'>' -thrciiine, 
.ditu. ki.t.ne is,.!en,ane. Iryj.tophane, Iv.sin. phcnvla- 

/"‘'I "'cilnonme. I f these latter arc absent in'the 
die., mtroyen^ mmalance wiir,. h is irn^nrt.int to feed 

T olher^vise 

the holy s ahihiy to form some of the other .amino-acid.? 
may U- strained, ,\ nitroyen iinhalancc may lie over- 
come hy the injeeiiim of Imman fila.sma, and hy feeding 
or injection r.f purified .serum alhutnin, or iiy the intaire 
ot essential amitioacids, and such procedures will pro- 
duce plasuvi protein. Infants need at Ica-st 15 limes as 
much irviitophaiie as .adults^ While intravenou,? injcc- 
ti'in of .amitiicici!! solutions often are needed in emer- 
gencies, yet intrieyen halanee is yrcater in luiiip.n; with 
or,d th.in wiili imravcnou.s feediny of the .same amino- 
acid mi.Miircs, 


W.U.n!;.NSTl.;o,-.r. I, A.so .\.>.1)Kk, I,.; /•>/;> arid 
cnuHincit. ( .\o,-.ii.sk .Med., Xov. 19, 1948, \ o!. 

4'l. .Vo. 47. 2I.?4-21.47i. 

The use of folic .acid in iieniicion.s .anemia patients, in 
the Icinds of the aiitlio,-, proved s'xjiewhat wore saiis- 
fnrt-iry than it icas yenerally heeri regarded, hi 25 pati- 
ents oli-erved otily one definite neiiroloyical rc!a]>se 
wl'.tle takiny folie acid ami. in this cise. liter extract had 
to he resoried to. He feel.s that these rcsnlt.s may lx: 
due to il'.e fact that in L’pps.alri, .Stveden, nctiroloyical 
couiplicntiof.s arc sometvliat nire. He is not in favor 
of folic acid treatment of unless the patient is 

nmier the eloscsi nenrolo.yica! ohsertation, A .small 
number of p.atieiits tviih liver-rciructory anemia of 
iney.aloFiIastic type reacted well to folic .acid awl in one 
case ilte effect wa.s definitely life-savin.y. Patients walls 
hemolytic or aplastic aiictma did not react to tre.atmcnl 
with folie acid. 


the intrinsic factor is not removed hy Herkefeld-l'ltra- 
tion. Ileinh- and Miller in 1939 rejKirted that the in- 
tr.avenous a'hninislraiion of Herketcld-lihered neutral- 
ized yastric juice to 2 jintietits with (.ernicions tinemia in 
relap.se did not evoke -an hemaloj.oietir re.sjtonse in cither 
case presumalilv liecaiise no e.xtn'nsic factcir ns such ivns 
pre.sent in the hloixl stream or other parenter.nl .sites to 
enable a reaclioti to take place, or th.at insufticienl of 
the intrinsic f.aclor was introduced. Whether inirin.sic 
factor is iieccss.ary in the upper intestine to pennit ab- 
sorption of onally administered vitamin Hi; or whether 
it i.s needed to react with liic vitamin I'l; to form an 
altered pnxluct is nncertain. 'I he reviewer .s reaction 
would favor the former hyitothesis since we know th.at 
the iwrenteral ndministratiim of vitamin fit; invariably 
proflnces a .yood hlood re.sponse. and there is no reason 
to think that the iiitriii.sic f.actor is repre.sentcd in any 
parenteral .site, nllhonyh it could possibly he represented 
in the liver or cl.scwhere for all wc know. It is too soon, 
as the aiithor.s state, to concinde that vitamin Pm; ta in- 
elTcctivc when or.ally .admini.stered. until much larger 
oral do.ses have hcen employed. 


T.\M.oK. tj. I'.. CltlJLTT.t.M. P. -X. .\.Xt> 
Kum-VK. S,; 7'lic itical ration and blood lezrls: 
int'csluiatlon of Indian soldiers hi I'crsia and 
Iran. 19-14. f Hrit. Med. J.. I'eh. .S 1949). 

lleniat'ilo.yic.al invc,siiyatio;i of .a yronp of vegetarian 
:ind a -e'oup of tneal-eatiny Indian .soldiers do:ne fa!' 
duty in a de.seri yarrismi of .ahoul 17.090 meat eaterr 
;niil l.I.'sS veyei.ariau-s. the latter of whom showed a high 
hospital admission rate due to niitritioua! macrocr.ic 
anemia, revealed that the vegetarians .showed, on the 
averaye. a st.atistically significant lower iilood level, watli 
macrocylo.sX. .\ twmber were snlTerint froai frank 
nntritioiinl in.acRicytic .anemia. The vegetarians stem- 
al-in.arrow nucleated rcd-ccll i>ercentages were also 
si.gnificantly diirerent from those of the mcat-e.iters and 
had .a high* inegalohlnst-erythroblast level. In the ab- 
sence of any constant etiological factor other tlian t le 
diet the Iicmatological differences were condiided to be 
dno'to the lack of the weekly ration of 20 ounces oi tresii 
mutton in the vegetarian.s' diet and the conseqtien m- 
sufficiency of hematopoietic requirements. Thedai) 
rations contained over .4,000 calorics and over SO gram. 
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of vegetable protein. This indicates that under condi- 
tions of hard physical work, diet alone, unassisted by 
precipitating coincidental diseases, could bring about a 


frank nutritional macrocjTic anemia. There was sug- 
gestive evidence of widespread iron deficienc}" in both 
groups. 


Editorial 


THE HISTORY OF GASTROENTEROLOGY 

Cicero said, "Not to know what has transpired in 
former times is to continue alwa^-s a child.” History, 
itself a great stimulant and staff of courage, strengthens 
and visualizes the future by virtue of its eternit)'. Medic- 
al history differs from all others in that it rarely repeats 
itself. The histor\' of the development of medicine in 
all branches has shown that it is a series of detached, 
ba.sic facts, eventually assimilated into a routine of prac- 
tice. Gastroenterology is a definite field of medical 
work, investigation and research based upon a multipli- 
cation of these facts. 

It would be worthwhile, however, to review brief!)' 
at the outset the significant accomplishments of the 
pioneers in this field. We do this not so much in the role 
of historian looking backward, but as prophet casting 
luminous rays ahead. 

Tile origin of Gastroenterology may he said to have 
occurred in Italy. Germany and the United States. In 
1780. Spallanzani proved experimentally that the 
stomach has a chemical action on foods. Beaumont 
added greatly to our present day knowledge of Gastro- 
enterology by his investigations of the digestion of 
foods and the action of gastric juice on them. Prout 
discovered that gastric acidity is due to hydrochloric 
acid. For a number of years thereafter, research in 
Gastroenterology was in a dormant state, until Kuss- 
maul introduced the use of the stomach tube for the 
relief of a patient suffering with pyloric obstruction and 
gastric stagnation. Since Kussmaul's report in 1869, 
interest in the subject began to grow, and he may be 
properly recognized as the father of Gastroenterolog)'. 
Physick and others, perhaps, had used stomach pumps 
before, but Kussmaul stimulated a real interest in its 
possibilities and usefulness. Subsequently, von Leube 
made use of the stomach tube for diagnostic purposes; 
he was the first to attempt a test meal ; and he origin- 
ated the term “nervous dyspepsia.” Later, Oser used 
the first fle.xible tulie. This was made workable by 
Ewald, who with Boas devised the expression method. 
Ewald and Boas follow’ed with the use of the first prac- 
ticable test meal; and they made serious attempts to 
study the action of gastric digestion. In 1886, Boas 
devoted himself to gastroenteric diseases. He was the 

•Several request-s have been made to Dr Anthony Easeler. 
Xew York City, to reprint his article. "The History of Gas- 
troenterology. published ii: 'hff Review of Gastir.entcro'osy, 
Jfarch. 1S34. In this article is an accurate account of men 
and events, especially those pertaining to the establishment 
of the Section on Gastroenterologj- and Proctology of the 
American Medical A.sEocIation. In the historical reports 
made during the time of the Centennial meeting of the 
A.M.A. at Atlantic City, three organizations reported on 
thi.s momentous occurrence of Ga.stroenterology and Procto- 
logy. two of them so erroneously that the record up to 1934 
should be straightened out. — Editor. 


first in Berlin (and probably in Germany) to open a 
clinic, and to give lectures on the subject. During th'e 
twenty years of his clinic, he devised the resorcinol test; 
defined acid gastritis ; with his student Oppler, he drew 
attention to the Boas-Oppler bacillus in carcinoma, as 
well as to, the importance of lactic acid in the same con- 
dition. He advanced the test supper to estimate motil- 
ity; he demonstrated the incidence of 95 per cent of 
bleeding in carcinoma and its relative infrequency in 
ulcer, as well as a number of other important facts. 
Boas may rightfully lie designated as the first gastro- 
enterologist and teacher of the subject. 

Outstanding contributions made by workers who 
were not gastroenterologists added to the growth of 
knowledge. Pa\'lov, Bayliss and Starling were notable 
in this connection, their work supplementing Beau- 
mont’s researches in physiology. One after another, 
significant obser\'ations were contributed. Some of 
these were as follows; Alvarez on rh)’thm studies of 
the digestive tract ; Mann and van den Berg on the liver ; 
Opie, Naunyn, Fitz and Minkowski on the pancreas; 
Funk, Mendel and Rehfuss on food responses; Rune- 
berg on gastric and intestinal inflation ; Einhorn on 
gastrodiaphany ; Winter and Hayem on secretion and 
patholog)' (also, Cruveilhier on ulcer) ; Fenwick on gas- 
tric atony Reichmann on gastrosucorrhea chronica; Mel- 
tzer and Kronecker on deglutition sounds; Mikulicz, 
Rosenheim, Schindler and Jackson on gastroscopy; 
Roentgen, the discoverer of the X-ray, made practicable 
by Ridel, who first used opaque substances, further 
elaboratefl upon by Holzknecht, Haudeck, Cole, Cannon, 
Stewart, Forssell, Graham, S. Weiss, and otliers; Ein- 
horn on the rice meal, and H. Strauss on the raisins and 
prunes to diagnose delayed gastric emptying; Ehren- 
reich in 1912 and Rehfuss in 1914, on fractional test 
meals; Schreiber and Reichmann on e.xaminations of 
the contents of the empty stomach; Kelling on lactic 
acid tests; Munson, Chandler, Stiles and Kofoid on 
parasitolog)'; von Leyden and von Noorden on nutri- 
tion; Boas, Boldyrev, Volhard, Einhorn, McClure 
and Bassler on pancreatic tests and methods ; the urobi- 
len, indican and uroresin tests, and Rosenbach on com- 
bined reactions; Ewald, Boas, Einhorn, and Dieulafoy 
on gastric pathologies; A Schmidt, Strasburger, and 
Bassler on te.st meals to examine intestinal conditions 
and methods; Cruveilhier, von Leube, Lenhartz. Ein- 
horn, Sippy and others on the medical treatment 
of gastroduodenal ulcers, and Riegel on the use of alka- 
lies; Einhorn (1909) on the duodenal tulie for diagnosis 
and feedities ; Meltzer and Lyon on biliarv aspirations 
for diagnosis and treatment ; Glenard on Splanchnopto- 
sis and mechanical supports ; Lockwood and Bassler on 
lied treatment for ptosis and other digesb've states ; Mel- 
tzer on his studies of dilations of the esophagus, and 
Plummer, Einhorn, and Crump on stretching methods ; 
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(M) liyjKrrafidity, F.inliurii oii acliylia, 1 ) c-iiiiDeu-r 
on liHt'rocIiylia, and ^\lar^ill^ and J.iiIjar'Cli txi atndic' of 
anriciditic.<; I fcrtcr. A. Sdiinidl. Cavn-llnni. l•:s-■ll^rich, 
DistaMi, TissiVr, I-dicrtli. Slii^'a, l•l^^^n(‘^. Chnlint-r.-, and 
Hasslcr on tin- Uacifriolo^iy of l)ic inicstinal <‘anal; \’ii)- 
ct'nl on Ii:Ricrio!o;;y ,,{ tlio nunuii; and o'dsxrh. uwi mnn- 
tTo!ts (t> nifiition, w(a> Iiavt* taiyayt’d in t'NjK*riin*:nt< 
wliich have MTARal to fill in iln:>v iitwstiiiatiotis. 

We j-hoidd Anjijdcmein thi^ h"-! of men and their worh 
hy some rcrord of the rentarkalde advanees made hv 
Mirfreons in thi' field. I'oliowin^ Ihlhanh, wim did the 
first o|><'ration on the stomach, v.e ahonld mention Woel- 
Her and the Mayais on irtistrir'iiferO'lo'ny, asid the c'xi- 
frihnlions made !iy S. .1. Weir. Mvl'.nriu-y. Saitde. Fin- 
ney. Ihaver. Mnrjihy. Frduiann, Itery,, raid nianv other,-. 
While the -e men Were jirimarily .‘.nt jti-ou-, th.ev en- 
hanved the pracfivalniity of tlse innlica! norh hv onra- 
tive ntea.-nre-. elahoratino meatt- of -indv.etc. 

With this rajitd deve'ojjfuent (for. with e'wrjitioiis, 
thvM- advatKe- have al! Ikim nrele in the la>t -iMv 
year.-,) there was ;i!,-o a voe.eomitan! jiro-re-.s in t’ne 
literature of the Mihject. Innniii'-rah'e ntoaooraji’i.- 'le- 
scrihiiv.^ definite entitie.- atid meila-l- of dia;,mo,-is and 
treatinent ajijK-ared. I'nlloe.im,’ the iniiiril te.'rt hooks of 
FAvald and then of Itoa-, as ivtd) a- ode-r.- in Finroj--- 
and t.ifeat Hritain, there were jinhli-hed in thi> cottntrj- 
works hy ICiidiorn, 1 ienttmter. .Sanm. Stm-kton, Kemp, 
lla.—ler, Xile.s. F'ced. Foekivool. Lyon, iuhfn>'. 
Cr<dm. Kel!o;,'o, efc. 'i'he fir-t [y-rio he.aj on the .stihjet*: 
(in ptihlictition .-ince itslkit oriyinateii at the .Mntt;e,stiiui 
of Boas. ;md wa.s followed hy I'thers In i'ranee, Italy, 
iSonth .America and Jajian. .A ,-itnilar attempt was ncide 
ill this Country ah iirt twenty year- a'.to, which pr"Ve<i 
nnsnccc.'sfnl. 

A national society, tlw American fia-troenteridooicai 
AssiK-iation, the first of its kind to in.* oryanired. was 
formed in the United Slates iti 1S97. hi 1914, (iennany 
followed .suit. Credit imisl he ijiven to .Aarosi of Detroit 
for ids ()rr;nnizaiiona! etToris in the e.-tahli-hment of the 
American society; Boas is larce!}' rc.-poii-ihle for the 
German society. Stcickton was president. Fitihorn vice- 
president, amt ,Aaron secretary of the former. iCwald, 
I’oas, and von Koorden were the first three jircsidents 
of the society in Gerni.any. )5oth s(.K:ietie,s jH-nnitted 
surjteons to hecome metnber.s. 

Undmditedly the ntost prominent orcnnizational 
event in Gastroenterology was the e.-tahlishment of the 
Section on Gn.stroenterolojry and Broctolo^ty in the 
.American Alctlic.al As.socialion, the fir.st meeting of 
which was held in 1917. Its cstalilishmcnt necessitated 
a five vears’ battle apon?! the most rii;id op[)o.siiion. 
When finally formed, it legalized so to sj>c.nk the special- 
ty of Ga.stroenterolog}’, and was sup[)orted by the larg- 
est medical organization in the world. Prior to this, 
there Iiad been much op]) 0 .s!Uon, both from the iuternist.s 
and stirgeon.s, hnt this has disapircarcd. This Section 
proved a slimulns to higher sfandard.s of work, and the- 
investigative results were promptly disseminated among 
the profession in this country. The first oflicers of this 
Section were Murray, president ; Bassler, vice-president; 


>»'/! H.rsc imann. secretary. In the .-econd jc-ar Basd.- 
president: Gralmn,, vice-jire.-ident, and SoJr i 
mary. Snhseipienily, ,he Sonlhern Gastroentc-roIfH^l 
Ass.Kiat.on was mrined, which finally was incorporated 
m a newly organized Section on GastrwntcrologjGn iIr 
.. onlliern Medical As.smiation. Since that t;;;i, there 
nice iRtm a mini.HT of F^.-d organization.,-, notahlv tiic 
one m .New A ork (. ity v.ddcli at timc.s meets jointlv with 
the .New A ork Acndem.v of .Medicine, and the rJcentlv 
e;t.-mJisl,t:d orgatiizatioi, , aider who.se auspice., this p;,h- 
.'calion !- is-ned, tlie S'K-'iiiy for the Advaneeawn: of 
fxi-troenierology of which .Manning is president. 


. ■•ictivities were taking place in 

tue L riited State the suliject taught in several insti- 
tntmn-. 'I liere were -evertd full professorship; esta- 
hii-hed in fiavtriwnterol.rgy. )n New York (.iitv, Ein- 
horn^lr gan lectnring (I.W, ori Ga,-tnK,ntcro!og)-, .at 
tile Xew A'ork Po-t Gradti.ale Medical Sclicvd’and 
no-pii.-il, n-itii tile rank i,f Prufesmr of Gastroenter- 
ologv. .At ilie Xew A'ork Polyclinic, where a dqiirt- 
mrn; in tin- fuEjn't )in<. hem mnitilriinal far rnanv vears, 
the Prtife,--or.-> in Gastroenterology, were Xesbitt, 
Kclh'ygg, Ba.--!er, Manning, Ca.sh, Weiss, assist- 
ed oy other uel! k’lenvn worke,'.- in the fiekk The first 
iirtdi'rgra-ii.’.’ite medica! -climd which csta-blished a full 
profe^-e/r.-hip in .Vew A'ork City svas Fordham Univer- 
.'ity. Ivemp heing the first profe.'-sor. He v.ns succeeded 
hy P.as-Ier. who .al-o occupied the .«amc jxi.sition at the 
•Xew A'ork Polyclinic. In the llorneopathic College. 
Upham is profe-.'-or. .\t Xew A'ork University and 
Bellevue .Aledicnl College, Mills Stnrtcvant presides 
over the depirinietit : in tlie College of Phy.sicwns and 
.''tirgeoiis. Kantor and Crump, and Crohn at Mt. .Sin.'!! 
are in charge. In the Long Isl.and .Medical College, .An- 
drescn i.s head of the department, and Cliace and Kast 
Ini'c charge of the .-nhject in the Post Graduate Medi- 
ca! .W'!i‘»-i!. A'ariotts other [irofessors and tcacliers in 
the United .‘'’tales Iui\e hecome widely known: example, 
.Aaron in Detroit; Jones and .Aaron in Ruffalo; Smith- 
ies, ('arlson and Portis in Chicago; Rchfuss, Bockus. 
FlH-rhnri and Lyon in Philadelphia; M’liite in Boston; 
Simon in X'ew Orlean.s; Ah'nrcz. and Kusterniati in the 
M.ayo Clinic: Harris in Birmingham; Morgan and Aer- 
f.rvk'e ill Washington ; Soper in St. Louis : and others. 


Those who read this very iirief and fragincntary 
^^;elc'l may grasp some idea of the hi.-tory and the field 
if interest in Gastroeiifcrology. M bile the snliject is an 
Iinegml part of internal medicine, the specialists in this 
iranch have given to internal medicine an elahoration ot 
die suhiect which could mn have been made by the gen- 
.•ral internist alone. .Alost of the advances in the clinical 
md laboratory phases h.-ive come from men who have 
Icvoted their "interests, for the most part, to the medial 
ilKlomitta! field. It is now time for those workers who* 
ire especially interested in this brancli of mcciicmc o 
Sections in Gastrocntcrol^y in iiK'dical insu- 
iilions. coUettes, hospitals, and clinics. 

Xo .snecialtv has a more elaborate background than 
^.•jstroenteroli^y, and none has had more intense an 
lealous workers. They have spread their ^rk and 
mowicdge to help the entire profession, and they 
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exhibited an untiring energy in the process. Theirs is 
surely a glorious record of achievement. With such a 
heritage, we can do no less than to carry on their work 
and to ele\ate the study and practice of Gastroenter- 
olog)- to the position of importance in the medical field 
it deserves. 

Anthoxy Eassler, m.d.» 

New York, N. Y. 

ANTIBIOTIC-PRODUCING COLIFORM 
ORGANISMS IN THE INTESTINES 
■ Halbert and Gravatt reported in the last issue of the 
Public Health Reports (64; 313-318, 1949) another 
series of their observations on antibiotic-producing or- 
ganisms in the stools. The beginning of the search for 
such organisms dates back to the publication of Gratia in 
1925 who found antagonism between E. coli strains in 
vitro. Before the penicillin era, such phenomena were 
suspected of being the results of bacteriophage action. 
During recent years. Gratia, Fredericq and Halbert es- 
tablished true antibiotic action exerted b^' several bac- 
terial strains belonging to the coliform group and isol- 
ated from the feces. Active antibiotics, however, are 
not being excreted in the stools. It is possible that 
such substances are destroyed before the feces are 
passed. Halbert and Gravatt hope that examination of 
the contents of the large bowel will shed light on this 
question. 

Microbial comjKtition presents a considerably com- 
plicated problem from the point of view of the enteric 
microbiologist. A cursorj glance through the literature 
shows th.at we still lack the basic knowledge of the 
“normal” intestinal flora and fauna. The methods we 
are employing for the detection of pathogenic micro- 
organisms preclude the study of so-called non-patho- 
genic organisms, especially if, in an attempt to achieve 
greater efficacy, we streak more and more selective and 
inhibitorj^ plates. Little or no attention is being paid 
to intestinal molds and yeasts. Even if we attempt to 
penetrate into the realm of “coliforms”, we seldom go 
beyond their rough grouping according to the IMVIC 
reactions. Reports on the “normal” bacterial flora, 
especially in children, are contradictory and rarely en- 
lightening. Thus our lack of knowledge of microbial 
interrelationships roots deeply in our deficiency to be 
able to build on the understanding of microbes norm- 
ally present in the intestines. This holds true not only 
for gram negative bacteria but also for cocci and gram 
positive rods. 

The existence of microbial antagonism has been known 
for a long time, even before its actions were expressed 
in proper words by d’Herelle and by those who did the 
fundamental work on penicillin. Bacteriologists have 
always wondered about their difficulties in obtaining 
postive stool cultures, especially in certain phases of shi- 
gellosis. While the addition of 1 :10,000 formalin, ac- 
cording to Kligler et al., checks bacteriophages in the 
feces and leads to a higher number of positive cultures, 
no general routine method is known for the prevention 
of antibiotic activity, especially in the higher parts of 
the bowel. Thus the diagnostic bacteriologist is still 


very much concerned with antibiotic-producing organ- 
isms' which may influence his results. The clinician, on 
the., other hand, would be most anxious to be able to 
lay his hands on an antibiotic-producing inhabitant of 
the normal intestine and use it in the treatment of en- 
teric infections. 

With the advent of hyaluronidase, something new 
was added to the already comple.x problem of microbial 
interaction. Many continental workers insist that En- 
damoeba histohdica is unable to penetrate the intestinal 
mucosa if bacteria do not prepare the path for it. Some 
experimentators tried to find out if hyaluronidase is 
being produced by E. histolytica. Such an enzyme 
would enable this protozoan to penetrate into the tis- 
sues. The results of in vitro experiments, however, 
were conflicting. A theory was emulgated recently 
saying that sporeforming anerobic grampositive rods 
which often produce hyaluronidase, facilitate the attack 
of E. histolytica on the intestinal mucosa. The role of 
hyaluronidase has not been established as yet in bacteri- 
al action in the intestines. 

Synergism among bacteria, mycotic elements and 
protozoa has not been studied as yet to a satisfactor}^ 
degree with regard to the intestines, while much in- 
formation is already available on similiar problems in 
wound infections. Again, the lack of knowledge of the 
“normal” flora turns any attempt to clarify this prob- 
lem into staggering in the dark. 

Exotoxin production (as by Shigella dysenteriae 
Shiga), liberation of endotoxins (as by some Salmon- 
ellae), the presence of hyaluronidase-like (but not iden- 
tical) substances (as in Vibrio cholerae), sensitization 
by absorbed “toxic” products (as in amebiasis) help to 
complicate our task in finding the answers to many of 
our questions. .Nnd, if we are considering antimicrobi- 
al actions, let us not forget the problem of coproanti- 
bodies which have also been recently studied in this 
country. The methods used for the detection of these 
antibodies are quite cumbersome. Let me add frankly, 
that our own technic, which is a modification of Weil’s 
method for the evaluation of protective antibodies 
against Enterobacteriaceae using developing chick 
embryos has brought us much disillusionment. Great 
difficulties are encountered if one tries to evaluate ag- 
glutinating, precipitating and complement fixing anti- 
bodies in the stools. It seems that before antibodies can 
be studied further, much experimental work concern- 
ing methodologj' has to be performed. 

Finally, we have to face the question of simple ab- 
sorption. Are viruses absorbed by bacteria and by 
otJier elements in the intestines ? Are bacteria and my- 
cotic elements devoured by protoza or do they actively 
attack amebas and flagellates under certain conditions? 

Thus the problem of the great world inside everj- in- 
dividual's intestines becomes more and more involved. 
The work of Halbert and his associates deserves much 
attention and should lx; merited as a step toward an 
ultimate solution. ' • ■ 

Dr. Oscar Fels'exfeld, Chicago' 
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CLINICAL MEDICINE 

Mouth & Esophagus 

Scholefield, J.; Spontaneous perforation of 
the esophagus: surgical repair, with recovery. 
(Brit. 31ed. J., Feb. 26, 1949, 348-350). ' 

Only 60 cases of spontaneous rupture of the esop- 
hagus apprar in the world literature, and in 3 cases, 
one of whicii is described, recovery took place as a re- 
sult of surgical intervention. The mortality without 
surgert' has been practically 100 per cent, the patient 
dj'ing within 4S hours. The tear is usually one inch 
long, in the lower end of esophagus and is due always 
to increased intra-thoracic pressure during severe vom- 
iting. Extravasated food material and gastric juice 
produce mediastinitis and pleural effusion. Surgical 
emphysema begins o\'er the sternum and may involve 
the whole upper trunk and head. Pain is extreme!}' 
severe, located substernally or in the epigastrium and 
radiating to the back. Shock is present. Mistaken diag- 
nosis of perforated peptic ulcer, coronary occlusion, 
dissecting aneurysm of the aorta, acute pancreatitis, 
acute cholecystitis and spontaneous peniimothorax have 
been made but should be prevented by the appearance 
of subcutaneous emphysema. Morphine has little effect 
on the pain. In the case successfully treated, a trans- 
thoracic approach was employed, and antibiotics and in- 
travenous plasma transfusions were liberally used. 

Cross, W. G. : Oral reactions to pencillin. 
(Brit. Med. J., Jan. 29, 1949, 171-173) 

Glossitis, black tongue and stomatitis may occur as a 
result of oral reactions to locally used penicillin wafers. 
These, and other observed reactions, were due to the 
penidllin itself. The reactions do not occur until there 
has been a complete change in the character of the oral 
flora, which requires about 48 hours, and it seems rea- 
sonable to limit the use of penicillin for the treatment of 
oral infections to this length of time, as a rule. To 
maintain an adequate and continuous concentration of 
penicillin in the mouth, the use of this antibiotic in 
chewing gum, 10,000 units per piece, thrice daily, is 
suggested. 

Doschekholmen, a. : Gas gangrene from al- 
veolar periostitis. (Nordisk Med., Dec. 24, 

1948, Vol. 40, No. 52, 2421-2422). 

A-man, 19 years of age, developed severe cellulitis of 
the neck from an alveolar periostitis. In spite of surgi- 
cal treatment and penicillin and sulfathiazol medit^tioru 
the following complications occurred; Dr}' pleurisy of 
the right side, dry pericarditis, and empyema of the left 
ple;.;ra, from which only strictly anerobic gram-positive 


bacilli were cultivated. The empyema was subjected to 
siirgiral and penicillin treatment. Nine da}s followimr 
complete recovery the patient returned suffering from 
acute epididymitis probably metastatic, the baderio- 
logical etiology of which could not be ascertained A 
second penicillin-sulfathiazol course cured him entirely. 

Stomach 


Palmer, E. D. : The proper use of the gaslro- 
scopic method. (Bull, U. S. Army Med. Dept., 
Marcli, 1949, Vol. IX, No. 3, 207-211). 

Inasmuch as the clinical diagnosis of intragastric or- 
ganic disease is difficult from the standpoint of symp- 
toms and physical findings, and since X-ray reports fre- 
quently are negative when the internist may suspect 
actual lesions of being present, the resort to gastroscopy 
should be made before the ailment under consideration 
be viewed as functional and relegated to the psychoso- 
matic classification. Gastroscopy must always be con- 
sidered as a procedure supplementary to other methods 
of examination and cannot Ire regarded as a panacea in 
diagnosis, although it alone gives us a satisfactoiv’ 
knowledge of the condition of the gastric mucosa. The 
diagnosis of gastritis depends entirely upon gastroscopic 
examination, and frequently functional dyspepsias are 
really caused by chronic gastritis. Gastroscopy is less 
unpleasant than gastric analysis. The most frequent 
hazard is a severe reaction to the pontocaine used as a 
throat anesthetic, and occurs once in 500 examinations 
on persons who have been given pre-e.xamination barbi- 
turate, and once in 100 where the barbiturate has been 
omitted. ^Mechanically, the instrumentation is safe and 
shows a mortality of only 0.004 per cent. The training 
of the gastroscopist is a difficult one and due e-xperience 
in technique and interpretation of findings can only 

come during a large post-graduate experience. 


MISCELLANEOUS 

Dohl, F. ; Paralvsis of the diaphragm, (Nor- 
disk :Med., Sept. 3, 1948, Vol. 39, No. 36, 
1608-1611). 

The author states that acute paralysis of the dia- 
phragm will often give a well-defined syndrome,— in- 
spirator}- pains, reduced movements of the affected side 
of the chest, inspirator}- bulging of the intercostal spaces 
and pains in the upper abdominal quadrant and m the 
shoulder. This syndrome is characteristic not only of 
primar}' phrenic myositis but also of diaphragmatic pah} 
due to pulmonary tuberculosis, exudative pleurisy an 
cancer of the lung. 
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Evaluation of Clinical Methods in Gastro-Intcstinal Disease. 
II. Cholesterol Determinations in Peptic Ulcer 

By 

A. ALLEN GOLDBLOOM, M.D., RA.C.P. 

ABRAHAM LIEBERSON, M.D., A.A.C.P. 
and 

JULIAN L. STAMM, M.D. 

New York, N. Y. 


T he necessity for determining the cholesterol 
level in a patient with gall bladder disease is 
widely accepted. The value of this determination in 
other gastro-intestinal diseases, such as peptic ulcer, 
however, is still open to wide differences of opinion. 
As part of a study^ in evaluation of modern methods 
of diagnosing gastro-intestinal disease, it was felt worth 
while to examine more closely the role played hy chol- 
esterol in peptic ulcer. 

As far hack as 1927 Jarno- claimed that there is a 
hypercholesterolemia in peptic ulcer and believed he 
could relieve the ulcer symptoms simply hy increasing 
the blood cholesterol hy diet. He further maintained 
that in various conditions having a low gastric acidity 
there was an elevated cholesterol — i.e., that cholesterol 
varied inversely with gastric acidity. More recently 
Hyman® revived interest in the possible relationship of 
cholesterol to peptic ulcer hy asserting that “gastric 
acidity, secretion and motility may he influenced hy the 
level of blood cholesterol.” He suggested that “peptic 
ulcer may he treated through a prolonged elevation of 
blood cholesterol by adding large amounts of lecithin 
and cholesterol to the diet.” He states that in peptic 
ulcer there appears to be an inveise relationship be- 
tween blood cholesterol and peptic secretions, and a direct 
relationship between blood glucose and cholesterol. 
Since these relationships form the basis for his concept 
of the beneficial effect of cholesterol in peptic ulcer it 
was considered worthwhile to investigate them. We 
therefore, determined the free and total acidity, the 
blood glucose and cholesterol levels in a number ( 35 ) of 
peptic ulcer cases and compared the findings with an 
equal number of “functional” gastric cases. 

Methods -vxd Findings 

With our study in view a cholesterol determination by 
the I..eiboff Method'* (normal is 140-180) was made 
on all gastro-intestinal cases receiving complete work-up 
in our office and hospital practice during 1947 and in 
the spring of 1948. The complete work-up included 
the fletcrminations w'hich concerned us in this study — 

trom the Medical Service of the New York Medical College 
Flower and Fifth Avenue Ho.spital (Metropolitan Hospital 
dvislon). 


cholesterol, blood sugar (Folin and Wu method, norm- 
al is 80-120) and gastric analysis (free and total acid 
a fter Ewald meal ) . Thirty-five consecutive patients who 
had peptic ulcer (both clinically and roentgenologically) 
were selected and compared with 35 consecutive func- 
tional gastric patients (29 functional dsypepsias and 6 


PEPTIC ULCBRS-MAX.E 


CASE 

Ewald 

FREE 

Meal 

TOTAL 

GLUCOSE 

CHOLES- 

TEROL 

1 

15 

31 

94 

200 

2 

16 

33 

103 

189 

3 

20 

38 

115 

181 

4 

18 

30 

80 

180 

5 

45 

66 

98 

163 

C 

35 

52 

85 

202 

7 

52 

94 

93 

163 

8 

48 

82 

100 

178 

9 

34 

48 

90 

164 

10 

34 

49 

100 

193 - 

11 

30 

48 

116 

190 

12 

13 

24 

85 

163 

13 

18 

34 

82 

193 

14 

12 

22 

90 

183 

15 

32 

55 

96 

166 

16 

38 

58 

130 

174 

17 

. 36 

53 

90 

186 

18 

37 

59 

85 

180 

19 

46 

62 

86 

173 

20 

48 

69 

99 

182 

21 

40 

69 

87 

186 

22 

38 

70 

93 

178 

23 

40 

76 

107 

196 

24 

36 

54 

166 

212 

25 

40 

72 

125 

192 

26 

38 

58 

105 

195 

27 

40 

64 

95 

196 

28 

35 

60 

80 

172 

29 

30 

46 

104 

179 

30 

40 

70 

112 

172 

31 

25 

36 

74 

198 

Average 

of 

males 

33.2 

54.2 

98.9 

183.9 

32 

PEPTIC ULCERS- 

20 34 

-FEMALE 

80 

147 

33 

15 

35 

95 

198 

34 

28 

50 

84 

178 

35 

35 

72 

89 

204 

Average 

of 

females 

24.5 

47.8 

87. 

181.8 

TOTAL 

AVERAGE 32.2 

53.5 

97.0 

183.6 . 
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Table I, The free nnti total gastric acidity, blood glucose 
and cholesterol in 35 patients with duodenal ulcer as com- 
parod with 35 consecutive ''functional" gastric patients. 
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ptoses). The cholesterol, glucose and gastric acidity 
findings in these cases were compiled in Table I and! 
charted graphically in Fig. I, so as to lend itself more 
easily to statistical analysis. Review of the data from 
the statistical point of view establishes the fact that 
there is no statistical correlation between gastric aciditj’ 
and cholesterol in either ulcer or the functonal gastric 
cases. There is furthermore no correlation between 
the blood glucose and cholesterol levels in either ulcer or 
functional cases. 

It is to be noted that in the ulcer group there are 31 
males and only 4 females, whereas in the functional- 
groups the preponderance is reversed, 25 females to 10 
males. It ma}' be argued that the two groups are not 
strictly comparable since one is largely male, the other 
largely female, and there is supposed to be a distinct dif- 
ference in the cholesterol level of male and female. Our 
data however does not show an 3 ' appreciable difference 
due to sex. Within the functional group the average 
cholesterol figure for the male is 182, — essentialh’ the 
same as for the female (181). The same is true of the 
cholesterol figures in the peptic ulcer group, — the aver- 
age is 184 for males and 182 for females. It was there- 
fore considered satisfactorj' to compare the cholesterol, 
glucose and acidity findings in the ulcer cases with the 
findings in the functional cases. The results do not 
corroborate the basis for the proposal of high choles- 


terol diets in peptic ulcer, for thej' show no constant 
relationship of cholesterol to either gastric acidity or 
to blood glucose. There is futhermore accumulating 
evidence that h 3 'percholesterolemia is etiologically re- 
lated to arteriosclerosis and atherosclerosis.*^’®. In face 
of such evidence it appears inadvisable to attempt to 
produce hypercholesterolemia in any patient. It is felt 
that cholesterol is not closely enough related to gastro- 
intestinal disease to warrant its routine determination in 
cases other than gall bladder disease. 

SUMMARY 

A study to determine the possible relationship of 
cholesterol to peptic ulcer was made comparing the find- 
ings in 35 proven cases of peptic ulcer with 35 function- 
al gastric cases. 

Xo relationship between 'cholesterol levels and gastric 
acidit 3 ' or blood glucose was found either in the ulcer 
or the functional cases. This lack of correlation, as well 
as the growing evidence for the causal relationship of 
cholesterol to arteriosclerosis and atherosclerosis speak 
against the use of high cholesterol diets in the treatment 
of peptic ulcer. 

There appears to be no valid reason at present to 
routinely determine the cholesterol level in the study of 
a patient with peptic ulcer. Its usefulness is largely 
limited to gall bladder investigations. 
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Experiences with Sodium Carboxymethylcellulose as an Antacid 

By 

IRVING B. BRICK, M.D.** 

Washington, D. C. 


Introduction 

O UR experience with the preparation of 
sodium carbox 3 ’meth 3 dcellulose in tablet and 
liquid form extends from Februaiy', 1948 to the pre- 
sent, December 15, 1948. Obvioush’, in this short period 
of time, conclusions as to the long term effects on such 
a chronic recurrent disease as peptic ulcer of the stom- 
ach and duodenum cannot be made. However, ob- 
servations made during this period are recorded from a 
small series of patients. Tablets containing 450 mgm. 

• From the Department of Medicine. Georgetown University 
School of Medicine and the Gastroenterology Clinic, 
Georgetown University Hospital. 

•* Instructor of Medicine, and Chief, Gastroenterology Clinic 
* This preparation is marketed under the trade name of 
CARMETHOSE, and was furnished by Ciba Pharmaceu- 
tical products, Inc., Summit, N. J. 


of sodium carboxymethylcellulose and 150 mgm. of 
magnesium oxide (hereinafter called SCMC) and a 
5% liquid preparation of sodium carboxymeth 3 dcelIulose 
were used in varying dosages to be outlined.* 

The difficulties in evTiluating an 3 " type of therapy in 
the treatment of duodenal ulcer have been recently 
stated by Sandweiss, Sugarman, and Lockwood^. In 
their report, enterogastrone is found to be disappoint- 
ing when used as the only mode of therapy. More per- •; 
tinent to the present report is the comparison of entero- - 
gastrone by the authors with several other methods of 
therap 3 % It seems useful to reproduce this data in the . 
form of the table which appears in the authors’ article': 
fTable 1.) 

It is of interest to note that even parenteral distilled'' 
water as a form of treatment will induce improvement 
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Table 2 

RESULTS OF USE OF SCMC IN PATIENTS WITH 

duodenal ulcer 





(yr.-^.) 


(mo.) 



Cas^e 

Color- Sex 

Akc 

HLstory 


Follow-up 

* 

Re.sults 

1 

IV.AI. 

43 

5 ycar.s 

5 

months 


good 

2 

AV.AI. 

47 

15 years 

4 

months 


good 

S 

c.yt. 

37 

2 years 

C 

months 


good 

4 

C.SI. 

58 

C year.i 

7i 

months 


good 

5 

AV.AI. 

02 

4 year.i 

fi 

months 


good 

6 

IV.F. 

39 

19 years 

« 

months 


good 

7 

C.F. 

28 

2 years 

4 

months 


good 

8 

C.M. 

62 

10 years 

4 

months 


good 

9 

AV.F. 

■2C 

1 year 

:i 

months 


good 

10 

W.AI. 

32 

3 years 

4 

months 


good 

11 

■VV.F. 

44 

G years 

4 

months 


good 

12 

•W.AI. 

38 

7 years 

r» 

months 


good 

13 

AV.M. 

31 

3 years 


months 


good 

14 

C.F. 

38 

4 year.s 

3 

months 


good 

15 

IV.AI. 

32 

4 years 

4 

months 


good 

IG 

AV.M. 

4C 

10 yeai's 

4 

months 


good 

17 

C.M. 

38 

4 years 

5 

months 


good 

IS 

tv.m. 

nG 

8 years 

4 

months 


good 

19 

W.F. 

44 

5 years 

0 

months 


good 

20 

■U'.AI. 

26 

2 years 

3 

months 


good 

21 

AV.JI. 

24 

year 

2 

months 


good 

22 

W.F. 

52 

12 ” years 

3 

months 


good 

23 

T\^M. 

20 

2 years 

2 

months 

no 

change 

24 

C.M. 

CO 

7 years 

3 

months 

no 

change 

2.5 

■n'Ji. 

22 

3 years 

2 

months 

no 

change 

26 

W.-M. 

27 

% year 

2 

months 

no 

change 

27 

WiF. 

58 

2 years 

2 

months 


feels 

worse 

28 

tV.M. 

23 

IDj year 

2 

months 


feels 

worse 


seen at least every two weeks, but most were seen week- 
ly. The hospitalized patients were seen dail}'. Only 
enough of the medication to last through the interval be- 
tween clinic visits was supplied. 

Dosage was varied and will be discussed separately. 
However, when a plan of dosage was started, it was 
maintained throughout, with certain exceptions. Ex- 
cessive doses of the liquid preparation were purposely 
given to determine whether any toxicity would ensue. 

As previous studies of the effect of SCMC on gastric 
acidity had lieen made'* and since clinical correlations of 
these results in human patients are generally not abso- 
lute, we depended primaril)- on the subjective findings 
to evaluate the effectiveness of SCMC. Experience 
also indicates that correlation of clinical results with 
X-ray findings are also not absolute. However, all of 
these patients had at least one upper gastrointestinal 
radiologic study to confirm the diagnosis in each case. 

Results 

Table 2 is a summary of the clinical results. Twenty- 
two of the patients had better relief with the use of 
SCMC than had been previously experienced with other 
antacids or alkalis. In four patients there was no im- 
provement and two stated that they felt worse. In no 
case was constipation a complaint, wliich is a marked 
adrantage, as twenty- four had been constipated at one 
time or another during previous ulcer therapy. This 
was particularly true of sixteen patients who had used 
aluminum hydroxide preparations. In tliese individuals 
constipation usually necessitated the use of laxatives at 


more or less regular intervals. In no patients taking 
cither tablet or liquid SCMC were laxatives necessary. 
Even in those whose ulcer symptoms did not improve, 
complaints of constipation were not offered. 

On the whole then, it appears that SCMC is as sat- 
isfactory an antacid as others in common use, if not 
superior. Its greatest advantage seems to lie in its 
anti-constipation effect in a group which uses laxatives 
commonly. With its satisfactory antacid effect and 
la.xative action, SCMC would appear to have superior- 
it}' over most of the current antacids and alkalis since 
these are. on the whole, constipating. This is especially 
true in the elderh' patient, in whom the occurrence of 
fecal impaction and its sequelae occur not uncommonly, 
e.specially when aluminum hydroxide preparations are 
used. 

Si’ECiAL Studies and Observations 

In five patients special gastroscopic studies were done. 
In three of these, the X-ray studies were negative for 
gastric or duodenal pathology while two patients had 
an X-ray diagnosis of duodenal ulcer. In all cases, the 
following routine was followed : N’othing by mouth for 
at least eighteen hours, preparation with 15 mgms. mor- 
phine, 0.5 mgms. of atropine sulfate, and gargle with 
pontocaine. 

However, in tliese five cases an addition was made. In 
two cases, one tablet of SCMC was taken orally two 
hours before gastroscopy; in two other cases one tablet 
of SCMC was taken one hour prior to gastroscopy 
and in one patient two tablets of SCMC were given 
two hours prior to gastrosgopy. 

In four of these cases, gastroscopy proceeded with- 
out incident. In these four cases, including the_ patient 
given two tablets of SCMC, gastroscopy revealed that 
there were no large undissolved particles present. It was 
felt that the rather large white SCMC tablets were not 
jiresent in whole or in part. There was noted a rather 
glairy mucoid-like covering over all parts of the ob- 
served stomach. This rather obscured the usually well 
seen mucosal detail. Our conclusion was that in these 
cases, one SCiMC tablet will dissolve in the fasting 
stomach within two hours. This was also tnie of the 
two tablets in the one case observed. 

In one of the patients who had taken one tablet ttvo 
hours prior to gastroscopy, introduction of the gastro- 
scope into the stomach jiroceeded without incident. 
However, nothing could be seen and after five minutes 
the gastroscope was withdrawn. Sticking tightly to the 
mirror at the end of the gastroscope. and completely 
covering it, was the tablet of SCMC. It was about 
half the original size. It was felt that the adherence to 
the mirror occurred as the gastroscope was being passed 
through the esophagus. This was really not very re- 
markable because these patients had swallowed one or 
two tablets without the aid of water, since gastroscopy' 
was to be done. The remarkable thing, in retrospect, is 
that the other patients did not have the difficulty witli 
the tablet sticking in the esophagus, under these cir- 
cunistances , no concurrent administration of water. 
This experience should not liave been unexpected in 
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being considered. 

It is our impression that liquid SCMC acts more 
promptly than the tablet form. In the acute cases, it 
was deemed preferable. It is our antacid of ch.iice in 
bleeding ulcer patients. It is more palatable than the 
Other liquid antacid preparations and may be used in 
conjunction with the tablet form. The tablet form has 
wider applicability since it can be carried easily. In 
severe acute attacks, however, the liquid form appears 
to be better, while for maintenance the tablet form is 
equally good. 

Summary 

1. Twenty-two of twenty-eight patients with duoden- 
al ulcer obtained satisfactory clinical results with 

’ the use of sodium carbo.x}Tneth 3 dcellulose. 

2. The liquid form acted more quickly than the tablet 
form which was equalty satisfactoiy' for mainten- 
ance. 

• 3. In bleeding peptic ulcer, the liquid form is prefer- 
able. 

4. Gastroscopy- shows the tablets to be dissolved in the 
stomach within one to two hours. 

5. Excessive doses were given, but no toxic or side 
reactions were noted. 

6. Constipation was not present in patients taking this 
drug. SCMC acts as a mild hydrophilic bulk laxa- 
tive. 
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7. SCMC appears to be just as satisfactory as cur- 
rently used antacids and eliminates the usual con- 
stipating action of others, especially aluminum hy- 
: droxide preparations. 

Supplemental Report 

Since submission of this manuscript, the follow-up 
has been extended seven months, so that the longest 
period of follow-up is now fourteen months in the 
patients presented. The patients have, maintained their 
improvement while on the drug and followed in the 
clinic. There have been three recurrences in the pati- 
ents who stopped using the drug. These three patients 
have returned and are again getting relief of their symp- 
toms with the drug. 

Additionally, twenty more patients are taking the 
preparation, either by liquid or tablet form, with similar 
results to the cases herein reported. In all cases, a 
striking feature has been the absence of constipation 
and the avoidance, in many instances, of additional lax- 
atives, which were used frequentlj- when other antacids 
were taken. 

In the past 6 months, a smaller tablet, containing 125 
mgm. sodium carboxymethylcellulose and 75 mgm. 
magnesium oxide, has been used. The difficulty in 
swallowing mentioned in this paper, has not occurred 
with the smaller tablets which is the size available com- 
mercially (Carmethose). 
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Carboxymethylcellulose as a Colloid Laxative 

By 

JULIUS SCHULTZ, A.B., A.M., M.D. 
Philadelphia, Pa. 


^11 ’ he effect of sodium carboxymethylcellulose as a 
hydrophilic colloid laxative was studied in 250 
patients during a three-}-ear period. We were anxious to 
give this synthetic cellulose gum a thorough clinical 
trial in spite of the fact that there are so many cathar- 
hes already available, since it gave promise of possess- 
ing important advantages over any- of the others. Our 
clinical impressions and other obsen-ations are sum- 
marized below: 


1. Sodium carboxymethylcellulose is an effective col- 
loid laxative and is apparently completely non-toxic. 

2. Since it produces no roughage to irritate delicate 
mucous membranes of the gastro-intestinal tract, it is of 


The carboxymethylcellulose used in this study was sup- 
plied by the National Drug Company, Phlla., Pa. 

Submitted Nov. 23. 1948. 


particular value in patients with irritable or spastic 
bowels and can be used adrantageously- in cases of 
hemorrhoids and proctitis. 

3. This sy-nthetic cellulose gum has a marked lubricat- 
ing property which facilitates defecation. This pro- 
per^ may well account for the fact that it produces 
satisfactory results in much smaller dosage than is nec- 
essary^ with other colloid laxatives. 

4. Sodium carboxymethylcellulose is tasteless, odor- 
less and non-toxic. It does not interfere with the ab- 
sorption of essential nutritional elements, nor does it 
absorb fat soluble Htamins from the intestinal tract. 

5. None of the patients in our series developed in- 
testinal impaction, even though the gum was administer- 
ed to some patients for many months. 

6. In cases of diarrhea, sodium carboxymethylcellu- 
lose has an apparent ability to absorb irritating toxins 
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from tlie intestinal tract, and tends to produce normal 
stools. 

The was first obtainable only in powder and 
i^raniile form. It is now available in a much more con- 
venient tablet form.* It appears to be equally efTective 
in this form, and is, of course, easier for patients to 
swallow. 

Toxicity, Snisithily and other Studies: Brown and 
Houghton' and Werle- found sodium carboxymelhyl- 
celhilose to be non-toxic when fed in large amounts to 
animals. Young rats maintained by Rowe ct aP for a 
Iieriod of eight months on diets containing five per cent 
by weight of sodium carbo.xvmetbylcellulose, wpiivalent 
to the ingestion of two to three grams per kilo of liody 
weight per day, manifested no ill effects. Another group 
of nearly mature female rats were maintained for two 
months on diets containing twenty per cent b}' weight of 
sodium carboxymethylcellulose, ecpiivalent to eleven to 
thirteen grams per kilo of body weight per day, without 
the production of an}’ deleterious effects upon organ 
weights or on histoi»athological examination. The feces 
were observed to be softer. A slight growth curve de- 
pression, of questionable significance, was noted, this 
can be e.xplained by the increase in the bulk of the diet 
to the exclusion of nutrient food. 

A comparative study, to determine the acute oral toxi- 
city values in white rats and guinea pigs of sodium car- 
boxymethylcellulosc. locust bean gum, edible gelatin, 
karaya gum, citrus pectin and gum tragacanth, was made 
h}’ Shelanski and Clark'*. The results indicated they 
were all in the same range of toxicity. Daily feedings 
of one gram of sodium carbo.xyinethylcellulosc per kilo- 
gram of body weight to white rats for a period of 
twenty-five months produced no deviation from the con- 
trol group in regard to fertility, blood counts, urinalysis, 
weight change, gross and microscopic jxithological ex- 
amination of heart, liver, stomach, intestines, kidneys, 
spleen and adrenal glands. Approximately 90^o of 
the sodium carboxymethylcellulose fed to the rats was 
reclaimed in the feces. 

It was demonstrated by means of patch tests in two 
hundred human subjects that sodium carboxymcthyl- 
cellulose is neither a primary skin irritant nor a sensi- 
tizing substance. Fi\’e grams of the compound mixed 
with an antiseptic substance n’cre used in 134 cases 
of vaginal infection without any evidence of irritation 
of the vaginal mucosa or external genitalia"*. 

Nb significant mucosal irritation could be detected 
in 22 patients who ivere taking 6 to 18 grams of the 
colloid laxative daily for a period of six months and 
subjected to monthly sigmoidoscopic examinations. 

Procedure of Treatment and Results: In starting 
the average patient on any colloid laxative, he should 
be made aware of the difference in action of this type 
of laxative as compared to stronger and harsher laxa- 
tive preparations, I f the patient is the least bit appre- 
hensive about missing a bowel movement or is ex- 
tremely constipated, his previous laxative should be 
used in reduced amounts in conjunction with the col- 


oid laxative and gradually decreased until eliminated. 

Sodium carbo.x}’methylcellulose was used as a colloid 
. xatne m 2a0 patients having various degrees of con- 
sbjiation ; but m the m.ijority no pronounced patho- 
logical disturbances of the gastro-intestinal tract were 
present 3Iore than fifty [xir cent of these patients have 
takcn_ this ln.xative for six to twelve months without 
any signs of ill effects or loss of la.xative effect. 

Initially, we gave from two to four grams morning 
and night with a full glass of water. Alarkedly con- 
stipated patients were given four to six grams three 
tunes daily, and iverc slowly weaned awav from the 
harsh laxatives. After the first feiv months, we re- 
duced the dosage in most patients by 507c, and have 
since come to the conclusion that the large doses we 
first tried are seldom necessary to produce satisfactory 
results. 


^ In the vast majority of cases, 2 to 5 of the new 0.75 
Gm. tablets in the morning and again at night have 
proved to be effective initial doses. After a few weeks 
most patients have experienced satisfactory bowel 
movements and normal stools with a dosage of 1 or 
2 tablets 3 times daily . 

In the average constipated patient normal boivel move- 
ments would occur in two to ten ,days with sodium car- 
bo.xymcthylcellulose. Hoivever, patients accustomed to 
harsh laxatives were slower in responding. Grouping 
of patients and results are given in Table I. 

Of the 250 patients treated with sodium carboxy- 
mcthylcellulosc for constipation, only six patients 
failed to revert to normal bowel habits. Two of these, 
patients bad an aversion for jelly-like substances and 
could not swallow the preparation. Had the compress- 
ed tablets been available, these patients probably would 
have had no difficulty taking the preparation. Slight 
crampy pains were experienced by two patients who 
had an irritable bowel syndrome. This phenomenon 
may have been due to an increase in peristalsis or may 
have been coincidental ivitli their usual pains. Two 
markedly constipated female patients apparently de- 
rived no therapeutic effect from as much as nine gtams 
of sodium carboxymethylcellulose daily. 

It was observed that the av'erage constipated patients 
started to have normal daily bowel movements in one 
to three days; the patients with more chronic and 
marked constipation required larger doses of the laxa- 
tive and an average of six to ten days to obtain the 
desired results. 

Discussion 

The increased incidence of serious gastro-intestinal 
disturbance occurring in many patients today is no 
doubt due to the habitual use of harsh laxatives or 
cathartics to stirimlate bowel movements. An occa- 
sional dose of a laxative or cathartic cannot be con- 
demned, but a constant e.xposure of the gastro-intestina 
tract to the abuse by a cathartic is deplorable and fre- 
quently leads to a habit which may result in serious 
organic disturbances. =' ■ 
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TABLE I 
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Gniile 1 H:vrJ 


2-2 Ri-nms nixlitly. 

One daily B.M. — soft. 

1-; 

a.iilv B.M. 



Occa-s. two/day. No 





failures, <-xccpt two 





couldn't swallow it. 


Grtuic 2 Haril .-.".’y- 

.Mild l-'ix. <■.!:. ii'ltt: of 

2-4 i;r;iin.‘s nlvluly. 

One d.ally .soft E. M. no 

1-; 

b.'Uous a.iily B. 

tnatr. mineral nil 


failures 


M. Will occe.f. 





mis.'-'. 





flnii!'- 5 llaril H, 

.M"(l. stren'- laxatives 

:!-.■> jrninis ni'n'ii. X- niahi 

One d.ally .soft E.M. Oc- 


M. cvf-y 1-2 tlay.s 



cas. two E.M. per day 





Xo falluroB 


Grailrf A Hard E. 

U.abllual strniit: laxa- 

2 -S cr.'iins t'.v*' *>r three 

One E.M. every one or 

4- 
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tlV' use.'- 

times .a d.ay 

two d.ay.s. Two failures 


tlayp 



du" to cramps cau.sInE 





illscontinu.ance 


Grade n No E.M. 

Htrnm: laxative ’.vlthciit 

nnims three times 

<)ne B.M. every 1-2 days. 

0. 

wltliour laxatives 

•■freets. Enemas 

a day 

One failure later had 
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_1 
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days 


days 


-!-lo days 


«ks. 
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One complete 


The p'obiems oi conplipalion arc varied and coni- 
jiiex with many factor,^ to he considered when deah’nij 
wiih this problem. The pre.scnt day <liet such as the 
“Inisincs.s men’s or steno^'rapher’s lunch”, con.'istintr oi 
fowls with low fiber content and little or no rou,£;ha"c 
jjredi.'-jKisc's to con.stipation of a functional nature. 

Probably the most important sint'le factor is the pati- 
ent’s mental attitude. Oftime.s the intc.stinnl tiradicnt 
is normally of a sluggish nature so that the individual 
does not have a bowel movement for several days. Al- 
though this may be normal for this individual it may 
cause him some concern leading to the use of strong 
la.'uitives, which may result in an irritable or spastic 
bowel. This type of patient am be helped by first al- 
laying his concern about constipation ; secondly, by the 
v.-ilhdrawal of any irritating laxatives. During the 
perio<l of readjustment, a colloid type of laxative, such 
as sodium carboxymethylcellulose, is of great value 
from the physiological and psychic points of view. 

”lhe physiological action of soilium carboxymcthyl- 
ccllulo.'^e to produce a safe and natur.al bowel move- 
ment is due to two characteristics of the compound, 
binst, is the formation of a hydrophilic, undigcstiblc 
gel which prevents the excessive absorption of watc.r 
from the bowel and resultant hard feces. Second, is 
the lubricating (pialities of this gel which aids in the 
fiassage of the feces. These factors account for the 
high laxative effect of .small amounts of sodium carbo- 
xymethylcellulose. With daily soft stools, the psychic 
trauma produced by unfounded fear of constipation is 
eradicated. In cases of irritable or spastic lx)\vcl.s, the 
amount of sodium carboxymethcdcellulose will be de- 


creased when the bowel irritations and spasms have 
subsided. Patients with atonic constipation should bb 
>lowly weaned from their former laxative when’ 
started on sodium carboxymethylcellulose. 

Sodium carboxymethylcellulose am be used advant-^ 
.ageoiisly in patients snfTering from hemorrhoids and 
proctitis. The purpose is to produce a soft, lubricated, 
stool, to minimize trauma to the pathological tissue of 
the anus during defeaition. It has the advantage over: 
mineral oil in that fat soluble irritants arc not left cling- 
ing t<i the ijifl.amed mucosa, there is no fear of leakage, 
nor does it absorb fat soluble ritamins from the intes- 
tinal tract. 

Sodium oirboxymethylccllulosc may have practical 
theraj)eutic effect in diarrheas where the irritating tox^-. 
ins of the intestinal tract would probably be absorbed, 
into the gel and the liiiuid stools would tend to become' 
solidified; however, more studies will have to be con- 
ducted along these lines. 

Contra indications to the use of sodium carboxy- 
methylcellulose arc suspected obstruction or any con- 
stricting lesions of the bowel. 

Summary 

A new cellulose gum, sodium carboxymethylcellu- 
lose, is de.scribcd which can be used advantageously in' 
the successful treatment of a majority of chronic con- 
stipation oises. i 

Over 250 patients, with various degrees of constipa- 
tion, picked at random from a general practice, were 
all nmrkedly benefited by the use of small amounts of 
sodium carboxymcthylcclluiose. Five to ten tablets 
<laily for the first few weeks, then one or rivo tablets 



322 


The American Journal 


three times daily thereafter proi-ed to be an effective 
dosage schedule. 

We found this new colloid to be effective in tablet, 
granular and encapsulated powder form, but our pati- 
ents e.xpressed a decided preference for the tablets. 

In cases of severe, chronic constipation, the harsh 
laxative used by the patients should be gradually re- 
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duced until finally omitted. 

Sodium carboxymethylcellulose can be used as an 
adjunct m the treatment of hemorrhoids and proctitis. 

We found this synthetic gum to possess most of the 
advantages and none of the disadvantages of other 
cathartics heretofore available to us. 
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Achlorhydna and Its CImIcal Significance in Diabetes Meditus 


By 

I. M. RABINOWITCH 
Montre^il 


I N A RECENT .MOKT.ILITV INVESTJOATIO.N, THE 
writer showed the extent to which it is now possible 
to control diabetes. .Adjusted for age and se.x, the ratio 
of actual to expected deaths in the group of diabetics 
who had adhered carefully to their treatment was prac- 
tically normal. Equall 3 ' gratifying was the finding that, 
as in the experimental animal, regardless of the sever- 
ity of the diabetes, there is no evidence of an inherent 
tendency for the diabetes to become worse; that, in 
fact, pron’ded treatment is followed carefully, there is 
an appreciable expectation of improvement of carbo- 
hydrate tolerance (1). This, however, does not warrant 
the conclusion that all of the problems in diabetes have 
been solved. 

A random sample of a large group of diabetics will 
show that, though definite anaemia may not be common, 
a red blood cell count of 5,000,000 will be veiy- uncom- 
mon. Of 281 consecutive cases, Joslin (2) reported 45 
with cell counts below 4,000,000 — an incidence of 16 
per cent. It is not stated whether they were hospital 
cases only or whether they reflected the e.xperiences of 
the clinic for diabetes in general. For statistical pur- 
poses, it is the writer’s practice to take 4,200,000 as the 
diidding line betwen anaemia, and no anaemia, cor- 
responding as it does ordinarily to a haemoglobin value 
of, approximately, 85 per cent. With this standard, 
as Table 1 shows, the incidence of low red blood cell 
counts, was appreciably lower, but by no means negligi- 
ble; of 500 consecutive examinations in his private of- 
fice practice, 63 showed cell counts below 4,200,000 — 
an incidence of 12.6 per cent. 

A random sample of a large group of diabetics, care- 
fully questioned and carefully examined, will show that 
an appreciable percentage are suffering from diabetic 

j ♦'Personal coniinunication 


neuritis. Estimates in the literature range between 0.6 
and 57.3 per cent (3). .Amongst 1,000 patients in Jos- 
lin's Clinic, Jordan f3) found 25 such cases — an in- 
cidence of 2,5 per cent. With the same classification of 
neuritic manifestations in diabetes, amongst 500 con- 
secutive cases in the writer’s experience, there were 31 
— an incidence of 62 per cent (Table 1), Limited 

Table 1 


INCIDENCE OF ANAEMIA AND ACHLORHYDRIA 
ACCORDING TO AGE IN 500 DIABETICS 
SELECTED AT RANDOM 


Age 

(Yrs.) 

No. 

ANAEMIA* 

No. % 

NEURITIS 

No. % 

-39 

18S 

C 

3.2 

3 

1.6 

40- 

312 

5T 

17.7 

28 

8.9 

All 

509 

63 

12.6 

31 

6.2 


*4,200,000 red blood cells or less. 


significance is to lie attached to smaller samples. Thus, 
amongst 100 cases onh', to be referred to again, the in- 
cidence was 9 per cent. Joslin* has the impression that 
the incidence in his clinic now is larger than when Jor- 
dan published his paper in 1936. 

A similarly selected sample will show that the inci- 
dence of digestive disturbances — coated tongue, loss 
of appetite, nausea, I'ague epigastric discomfort un- 
related to meals, belching, bloating, fullness and fluid 
regurgitation after meals, abdominal distension, etc. — 
is high. To a certain e.xtent this may be due to the 
high incidence of disease of the gall bladder and biliarj’ 
passages in diabetes. In fact, the earliest reference to 
the pathoiog)' of diabetes was to the pathologj- of the 
liver; Alead first drew attention to the fatty infiltra- 
tion in 1784 (4), Fatty infiltration of the liver is a 
common post-mortem finding in deaths due to diabetic 
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coma ; it is readily produced in the partially depancrea- 
tized animal, and, as Best and his associates have 
shown, the condition is greatly exaggerated in spite of 
insulin therapy when the choline content of the diet is 
kept low (5,6). Enlargement of the liver is common 
in uncontrolled diabetes (7) particularly in children. 
Priscilla White (8) found palpable livers in 40 per cent 
of her cases. In one case, the enlargement was such 
that the lower border was found in the pelvis (9). Two 
striking cases of fluctuation of the size of the liver with 
the degree of control of the diabetes were reported by 
the writer (10,11). In addition, there are the func- 
tional disturbances. In 1920, the writer (12) drew 
attention to the high incidence of excess guantities of 
bilirubin in the blood of diabetics and, in 1936, to a 
high incidence of c.xcess excretions of uorbilinogen in 
the urine (13). IVIore recently. Gray, Hook and Batty 
(14) reported a still higher incidence of liver disturb- 
ances in their group of diabetics; but that disease of 
the gall bladder and biliary passages is not alone the 
explanation of the high incidence of digestive disturb- 
ances amongst diabetics is suggested from a variety of 
pathological findings. Many years ago, Munro (15) 
drew attention to hypertrophy of the duodenal mucosa 
in diabetic coma. Still to be explained is the gastric 
haemorrhage in dialietic coma and also that with very 
severe insulin reactions. Nocturnal diarrhoea and 
nocturnal incontinence of faeces arc other examples, 
and "diaitetic indigestion” recently emphasized b}' Bas- 
.sler and Peters (16) is another. 

Another common occurrence amongst diabetics is 
achlorhydria. In 1931, the writer and his associates 
reported an incidence of 39 per cent (17) which then 
seemed very high. In the latest editifm of their book, 
Joslin and his associates (2) record an average inci- 
dence of 32.8 jicr cent, based upon the experiences of 
eight different authors. More impressive, however, are 
Joslin’s own experiences; whereas, gastric and duodenal 
ulcers are nearly always associated with hyperchlor- 
hydria (18), amongst 58 cases with such ulcers, Joslin 
found.no free hydrochloric acid in the first specimen in 
21 — an -incidence of 36.2 per cent( !) In 5 cases, 
there,- was no free hydrochloric acid even after his- 
tamine. 

When two or more conditions are found in the same 
individual, it is sound practice to assume a common 
cause until proven otherwise. That the association of 
anaemia and achlorhydria, for example, may be causal 
father than accidental, is suggested from the part that 
normal gastric juice plays in erythropoiesis; hydro- 
chloric acid not only aids in liberation of iron from food 
materials, but also facilitates its conversion to the fer- 
rous form which causes a discharge of reticulocytes 
from the bone marrow and an increase of red blood 
cells. Microcytic -hypochromic anaemia, for example, 
which responds to ferrous iron is not an uncommon re- 
sult of gastrectomy (18). Lack of free hydrochloric 
acid in the stomach was a frequent finding in the group 
of cases of anaemia reported by Joslin. In fact, it W'as 
(^l'r,,l 4 . 9 h.,of..free hydrochloric, acid which led to,.the sus- 
picion of a primary anaemia (2). Sujggestive also is 


the influence of gastric acidity upon the absorption of 
iron. As pointed out previously (19) iron is absorbed 
mainly from the duodenum ; and hydrochloric acid aids 
the absorption; whereas, a high pH in the duodenuni 
facilitates formation of basic iron compounds which- are 
very poorly absorbed. From a practical standpoint, 
therefore, assuming a cau-sal relationship between the 
achlorhydria and anaemia in a case of diabetes, rather 
than merely prescribing iron, the more logical treat-* 
ment of such a case would be to attempt to correct the 
pH in the stomach and duodenum by administration of 
h 3 -drochloric acid. 

Equally suggestive of a causal rather than an accir 
dental association is the combination of achlorhydria 
and diabetic neuritis (19). It is important to note that, 
though thiamine is stable in gastric juice over a wide 
pH range — 1.5 to 8.0 — with a pH of over 8.0, it,. 
readily destroyed. There is also evidence that achlorr 
hydria may impair absorption of that part of the thi- 
amine w’hich has escaped destruction in the alkaline 
medium. Therefore, assuming a causal relationship 
between the achlorhydria and the neuritis, rather than 
merelj' adding thiamine to the diet of a diabetic with 
achlorhydria, the more logical treatment in such a case 
would be to attempt to lower the pH of the g^istric and 
duodenal secretions by administration of hydrochloric 
acid so as to prevent destruction of the thiamine in the 
food materials. That hydrochloric acid may, alone, 
correct a vitamine Bi deficiency in cases of achlorhydria 
is suggested from the observation that, in skin lesions 
associated with vitamine Bj deficiency and deficiency of 
hydrochloric acid in the gastric juice, treatment with 
hydrochloric acid and B complex was found far sup- 
erior to treatment with B complex alone (20), 

In view of the above observations, 1(X) diabetics were 
selected at random from a group in whom gastric ana- 
lysis had been performed, except with regard to age, in 
order to determine (a) the extent to which anaemia, 
neuritis, digestive disturbances and achlorhydria were, 
associated with each other and (b) by subjecting the 
data to the proper statistical treatment, whether th& 
associations were causal or accidental. 

Because of the relationship noted in the previous 
study (17) between age and the occurrence of achlor- 
hydria, the cases were divided into two grpups, namely, 
(a) those of age 39 years and under and (b) those of 
age 40 years and over. 1 n order that the percentage inejr 
denccs of achlorhydria would be strictly comparabl'e. at 
least with respect to the numbers of subjects from 
which they were calculated, the numbers of individuals 
in the two age groups were the same. Otherwise, as 
stated, the selection was random. The incidence., of 
achlorhydria and the influence of age in this group are 
briefly summarized in Table 2. 

Table 2 


incidence of achlorhydria according to Age 


Ago 

(Yns) 

No. 

achlorhydria 

No. % 

-35 

.50 

9 

18 

40- 

50 

32 

64' • ■ 

All AgOH 

100 

41 

'■ -41 
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Incidence of. Achlorhydria 

it Av'ill be noted that amongst these 100 diabetics 
there were 41- with achlorhydria, which fitted in very' 
closely with the previously noted incidence of 39.0 per 
cent (17). ■ 

As would be expected from .the known increase of 
the incidence of , achlorh_vdria with age, the incidence 
in .the older i^e. group of these diabetics was about 
three and one-half times greater than amongst the 
younger subjects. . More • suggestive, however, of a 
causal relationship between diabetes and achlorhy'dria 
was the incidence in the younger age group, compared 
vrith that noted in normal individuals even of all ages. 
Amongst the 50 subjects under age 39 years, there 
livre 9'with achlorhydria — an incidence of 18 per 
cent, which is about two to four times the incidence in 
normal individuals (21.22), and, appro.ximately, that 
generally found 'in hospital cases, excluding gastric 
disease - or pernicious anaemia. In a group of 100 
normal individuals reported by Bennett and Ryle (3) 
there were four cases only of complete absence of free 
hydrochloric acid. Combining these data, therefore, 
with the previous findings (17); with the average 
based upon the e.xperiences of eight different authors 
namely', 32.8 per cent (2) ; and with the above-men- 
tioned Joslin’s experiences with gastric and duodenal 
ulcers, it is clear that the incidence of achlorhydria is 
definitely higher amongst diabetics than amongst norm- 
al individuals. 

Achlorhydria and .Anaeiiia 

• That there is a causa! relationship between achlorhy- 
dria and anaemia is suggested from the data in Table 
3, in which the above-mentioned 100 diabetics are divid- 


Table 3 

RELATIONSHIP BETWEEN ACHLORHYDRIA 
AND ANAEMIA 


Age 

errs) 

No. 

NO ACHLORHYDRIA 
No. Anaemia* 

No. Vc 

ACHLORHYDRIA 
No. Anaemia* 

No. % 

-39 

60 

41 

1 2.4 

■ 9 

2 22.2 

40- 

50 

IS 

2 11.1 

32 

9 28.1 

All 

100 

69 

3 5.1 

41 

11 26.8 


•4,200.000 red blood celLs or le.ss. 


ed into (a) those with and (b) those without achlor- 
hydria and the incidence of anaemia determined in eacli 
group. 

. It will be noted that, in the group as a whole, the in- 
cidence of anaemia was about five times greater in the 
group with achlorhydria than in those with no achlor- 
hydria; whereas, of the 59 with no achlorhydria, 3 only- 
had anaemia — an incidence of 5.1 per cent — of the 
41 with achlorhydria, 11 — an incidence of 26.8 per 
cent — had anaemia. The findings are still more strik- 
ing in the younger age group ; whereas, of the 41 with 
no achlorhydria, 1 only had anaemia — an incidence of 
2.4 per cen t — of the 9 with achlorhy'dria, there were 
2 wth anaemia — an incidence of 22.2 per cent. 


Achlorhydria and Meuritis 

That there is a causal relationship between achlorhy- 
dria and neuritis is suggested from the data in Table 4, 
in which are recorded the incidences of neuritis 
amongst those with and. those without achlorhy-dria. 

It will be noted that, whereas, amongst those with 
achlorhydria, the incidence of neuritis was 17.0 per 
cent, in the group with no achlorhydria, it was 3.4 per 
cent only, and, here also, as in the data on anaemia, the 
findings were more striking in the y'ounger age group; 
whereas, of the 41 with no achlorhydria, 1 onlv had 
neuritis — an incidence of 2.4 per cent — of the 9 with 
achlorhydria, also 1 only- had neuritis, but the incidence 
was 11.1 per cent. 

Table 4 

RELATIONSHIP BETWEEN ACHLORHYDRIA 




AND 

NEURITIS 



Age 

(Yrs) 

No. 

NO ACHLORHYDRLV 
No. Neuritis 

No, Uc 

ACHLORHYDRIA 
No. Neuritis 

No. S'c 

-39 

50 

41 

1 2.4 

9 

1 11.1 

40- 

60 

38 

1 5.5 

32 

6 18.7 

All 

100 

59 

2 3.4 

41 

7 17.0 


The PROBABiLin,' of Concurrent Events 


One of the theorems in statistics is that, if the sep- 
arate proliabilities of each of several independent events 
are respectively pi, p^, pa . . . p", the probability (P) 
of their all occurring together is the product of the in- 
dependent probabilities — P — pi x p^ x ps x . , . p". 

The applications of this theorem to medicine are 
numerous. .An example was its application in 1924 by 
the vTitcr to the association of disease of the gall blad- 
der and its passages with diabetes (24). 

.As a preliminary procedure, therefore, this formula 
nas applied to the experiences with achlorhydria and 
anaemia and to those with achlorhy-dria and neuritis in 
the 100 cases shown in Tables 3 and 4 in order to deter- 
mine whether these conditions were associated together 
more or less than would be expected if chance or ran- 
dom association were the only- influencing factors which 
had brought them together. Thus ; 

Achlorhv-dria ind Anaemia 

Tlie probability of the occurrence of achlorhydria was 
taken as 40 in 100* or 0.40 = Pj^. 

The probability of the occurrence of anaemia was taken 
as 12.6 in lOO** or 0.126 = p,. 

The probability of achlorhydria and anaemia occurring in 
the same person as the result of chance alone was, there- 
fore, 0.40 X 0.126 (Pj X Pj) or 0.0504. 

Actually, as Table 3 shows, the value was 0.268 (26.8 per 
cent). 

Therefore, 5.3 times more of these diabetics with achlor- 
hydria had anaemia than could be accounted for by chance 
association, thus pointing to a causal rather than to an ac- 
cidental association. 

• Average of incidences of achlorhydria noted in the pres- 
ent (Table 2) and previous (17) studies. 

••Based upon the experiences with the above-mentioned 
500 cases (Table 1). 
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Achlorhydria and Neuritis 

The probability of occurrence of achlorhydria was again 
taken as 40 in 100* or 0.40 = p^. 

The probability of occurrence of neuritis wa.s taken as 
e.2 in 100 »* or 0.062 = p„. 

The probability of achlorhydria and neuritis occurring in 
the same person as a result of chance alone was, therefore, 
0.4 X 0.062 (Pj X p,) or 0.0248. 

Actually, as Table 4 .shows, the value was 0,17 (17 per 
cent). Therefore, 6.8 limes more of these diabetics had 
neuritis than could be accounted for by chance a.ssociation, 
thus, as in the case of anaemia, pointing to a causal rather 
than to an accidental association. 

THERAPEUTIC TEST 


Achlorhydria and Anaemia 

If, in fact, there is a causal relationship between 
achlorhydria and anaemia, hydrochloric add should cor- 
rect the anaemia to a certain extent at least, independent 
of any iron medication .h%- liberating iron from the food 
materials; by aiding conversion of the liberated iron to 
the ferrous state, and also by aiding its alisorption. 

To test this possibility, 25 individuals were selected at 
random, except that fa) none had a red blood cell count 
higher than 4,200.000 and fb ) in all cases, the diabetes 
was under good control, since improvement of the dia- 
betes in a poorly controlled case would alone probably 
tend to improve the anaemia to a certain extent by the 
general improvement of nutrition. In each case, 
therefore, the only change of treatment was the addi- 
tion of hydrochloric acid, in the form of glutamic acid 
hydrochloride (5 grains, three times a day, before 
meals) to avoid the possible solvent action of hydro- 
chloric add on dental enamel. Such amounts of hydro- 
chloric acid, it should be noted, may not lie sufficient to 
allow the appearance of appreciable free acid in the 
stomach, but, nevertheless, as Goodman and Gilman 
liave pointed out (25), for some unexplained reason, 
they are often effective in relieving the symptoms of 
achlorhydria. 


In order to compare the effects, if any, of hydro- 
chloric acid with those of administration of iron, 
in each case, at the end of one month, the glutamic acid 
hydrochloride was replaced by a preparation of iron, 
which contained 6 3/4 grains of ferrous carbonate, 
which was also to .be taken three times a day. To deter- 
mine the extent to which, if any, hydrochloric acid 
would aid the absorption of the added iron, at the end 
of one month of treatment with iron alone, the glutamic 
acid hydrochloride was again prescribed in the above- 
mentioned dosage tvith no change in the treatment with 
the iron for a period of one month. The combined data 
are briefly summarized in Table 5. 


* Average of incidences of achlorhydria noted in 
ent and prevlou.s (17) studies. 


the pre.s- 


••Based upon the experiences 
SOD ea.se.-i (Table I). 


with the above-mentioned 


Table 5 

EFFECTS OF TREATMENT WITH GLUTAMIC ACfD 

hydrochloride alone, iron alone and 

COMBINATION OF BOTH ON RED BLOOD CELL COUNT 
(25 -cases) 



Before 

Treatment 


TREATMENT 

G Fe G -f Fe 

M 

4.06 


4.56 4.60 

4.85 

S 

0.147 


0.355 0,219 

0.226’ 

PEm 

0.020 


0.048 0.029 

0.030 

D 


0.50 

0.04 

0.25 ■ 

PED 


0,052 

OMJG 

0.042 

D/PED 


9.6 

0.7 

5.9 


M Average red blood cell count (millions). 

S Standard Deviation 


I’Bm Probable Error of Mean 

D Difference between Means 

PED 1’1‘obable Error of Difference 

It will be noted that, following treatment with the 
glutamic acid hydrochloride alone, the average red 
blood cell count had increased from 4,060,000 to 4,560,- 
000, and that the difference of 500,000 cells was signifi- 
cant may be seen from the ratio of the difference to its 
probable error. With a ratio of 9.6, it may be calcul- 
ated that the chances against this average increase of 
red blood cells having been accidental were many mil- 
lions to 1. 

Following the treatment with the iron alone, it will 
be noted that practically no change had occurred in the 
average red blood cell count. From the ratio of the 
difference to its probable error, that is, 0.71, it can be 
shown that the average increase of 40,000 cells was not 
significant. That the increase of the red blood cell 
count following the treatment with glutamic acid hydro- 
chloride had, however, been maintained suggests that, 
having fortified the diet with inorganic iron in a ferrous 
state was itself beneficial, in spite of the harmful effects 
of a high pH on absorption of iron, by at least having 
made it unnecessary to rely upon liberation of iron from 
its organic combination in the diet. 

The last column clearly shows that the best result 
was obtained by the combination of glutamic acid h}-- 
drochloride and inorganic iron. It will be noted that, 
following this combined treatment for the same period 
of time — approximately one month — there was a 
further increase of the red blood cell count, and that 
the average difference noted — 250,000 cells — was 
significant may be seen from the ratio of the difference 
to its probable error. With this ratio of 5.9 it may be 
calculated that the chances against the occurrence of 
this increase having l>een accidental were over 10 000 
to 1. 

As a control, the above experiment was repeated in 
25 other cases, except that the treatment with the in- 
organic iron preceded the administration of the glutamic 
acid hydrochloride. The combined data are briefly 
summarized in Table 6. 
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ll will Ik- R'ttnl ik'il till- iro'.i trr.\tiiwiU sva*. {oilow-ol 
liy ;ii> iiu-rc.i'c of ;lic awr.iye mi!!tl(cr of rrd Ido^Kf cell'., 
and tin; difTIlVri-iu'r wa^ 'icnititaii!. With a taSt<'> of 
the <Ii(Tereiu'e |i« ii'- j>rii!cih!r error of it may 
calculated that ihr f>'!d-. a;;.iinst tlii-. aerrattr dttTcrrtifc 
of -120, (XX) red hliHid crlK havisir; l».c!i duc t»* chaiicr 
were almio* la.fXXt.tXiO to 1, 'llir iroti irratitirnt wa*. 
then rcj'larrd hy ydtiiariiic acid liydri\'h!orid*.-, which wa^ 
coiitimii’d lor an ajijnoNtiiiatrly 'iinilar (»-rii/'i of time. 
At the i.-nd of till' )itrio-f tlii-rc iij.;c-.trrd to a ‘.lit:''!! 

rcdtictioii of tiif red idoo'l cell'. ai; :ucra:;r ot 

(KK). htit that thi^ diffcrcnct- ^va“. of very little 'ic.iiif!- 
cance ia clearly >eci) ir<»:ii the ratio of the diurrencr to 
ita [•rohahte error, which xcav 1,.' only. With 'iich a 
ratio, it may le.* crdv'iilntei! that the odd' attaiit-t tie- ilit- 
I’ereiKv ^>^ UK),(Vl(t re<l h’oo'l ci-li' havin',; hecti <!tte t<i 
citance were ahont 2 to I only. Much tnore ’'tynilicanl 
wa> the diiTerenec, when this tnatment was replaced hy 
the conihination of •'•t'id hyi!r<K'hIoride and 

iron. This, it will he ii(ite<l, rcMihcil in an nvciayc in- 
crease of .>20.(XX) red MiwmI celK, and the r;\tlo of the 
<litTerence to it-, proh-ahle error was With snch a 

ratio, the odds a'^ninst tlie diiTerence liavini; Iktii due to 
chance were over 2.000 to t. Incidentally, the alwc 
t'nulintti^ are an e.Namjdc of the limited sijpiificance of 
average vahies in snch stndie.s, mile" each is jndi;ed hy 
its prohahlf: error. 

,\cni.oKiivi>i!i.\ .\Ni> Nccimtls 

In Table 4 are noo d the Iiii;li incidences of neuritis in 
the t;nmp of cases with aciilorhydria. reyardless of aye. 
It is also .shown th.at. accordinL' to tiie prohahihiy of 
eonciirrent events. 6.S times more of these diahelic.s 
with adilorlmiria had neuritis than conld he accoimtctl 
for hy chance nssiKiation. Interpretation of the rc.sults 
of treatment witli hjalrwhloric aciii. however, is more 
diflicnlt than in the case of anaemia, since it i.s necess- 
ary to rely upon .such clinical findinys as .snhje.vtivc 
siyns, etc. Interiiretation is, however, simplified to 
some e.Ntenl if the observations are restricted to severe 
cases, that is, tliose witli pain in an ann or a ley. and 
not o’nlv more severe at niyht, hnt sntTicienily .sever|: to 
interfere with sleep without the aid of a sedative; 
marked paresthesias, rapid proyrc.ssioii of the weakness, 


, nr DmiMivr Dim ,\ si;s 

etc, Interpfei.-ition i- tmiher .simplified hy inchidiny 
only ijifoe !(! whom i!)/- (fi.-di' te', was under yof/l control, 
■so as to evcle.d'- a-, much a- je/'-silde heueftrial effects 
from adj(i'!ni''m of tlu* dialK-ies, .\ls<>, in case' in which 
vitamim" Hj li.'n! Ie*en preo.riie'd, tin* sehx'ti^/n slamld 
le- resliiited to tho f eases in which im: only had no 
l>enefiiia! idfecis !h-cii iioicd fffini the vitamine. hnt also 
in schicli till- vitammr had la-en «!i' continued for at lea‘t 
one niontit le-fivre thr Ir.dr'x-hloric .acid treatment had 
h<<n itistitiitn!. If, with snch sehetioa. improvement 
of the neuritis is noted lollowin;; use of hydrochloric 
acid, the eliancrs are ifut the imjfovrnient notei! follow- 
iny treatment with the- latter was eans-al rntlier tha.a 
aeddriitah 'f he follov. fny are e.';:-.mp'es; 

Mesji, ;,’i/ ii'.jle. t'j yotrs. v.a» c.lrr.Ule.!! to Tl." 

.tlof'irrul (Irc.efal llo.f.jirtl <y{r<!U-.s.l ef Hr. o, C. 

I'.lo'l-.sfill CO H-. I’JtS. r'.ir.i !s!);!nr ' f •.’.hleti 

It.rit ^^fru illft-'.fV r rr.l fclx (e.rr.ltor r*fs ‘.'e.’jsl;.', I<r welilht. 
rtiot rnnttl-nro, of tlie fe..?. 

Tile rhiil' ;\I flri.tlfiCi were r.i-r'lOe, e,t,'-ar fer 

O'lrier, * ert'.ije I.*V'fe.S.r.'«l C.rteria! lelt-Xe.. In ll.e fuCllE 

ft rofe.ee- Sjst eriMrye*! rrorlftO'. Nxerjvi f.-r tl-.e ,',ixl..ere.) 
fte.n rtie nr.,s»irfj5 Irr.t l.t'vwt fell reu'i! '/t nit oC 

iLe Ul.ifitrej' Rr.ilinc’ — iir{e,e_ urea 

lil’roi'ell. \fte. it" n I'.er;-!,. e','-. — .-■e-'e r.l e.Ttl' e. He I'.l I been 

0. '.l hj‘ ft ; t'.t -irlifi Iliat he h.xij r'/i tillo. i>! !i;l«, Irr. Hlr- 

>'!_nr>l e.'’ ellr-.r-.-tl ev!.!en.->. .vii.) the ■'.VAe.errri'inn 

fln.l K.stiri (e*;- an-l t!:e <-ere!'ro.*;ilr-.'>.l rtiih! te»;« fer 
eyt-hills were nesmlOe 

The .n.il-'.ru war iirii'.e.e c.irntf! ■•r. hut 

•'•lie rfttMtv l'r'"ieta urel'!- cftii’rol hr t>r .\. 1*. fftwl-r on 

ii ale; e..e.e!-:!iiK vT, .'thi'r''xirnst» ly. Ct" crnm« of crirtex- 
(ir<1e.>te, I', rr.oio of f.r; Bii.l Ico emtio 4if loiieit; nr>it 30 
unit- (-r (.r..‘,im!e,e yjii-.- Ir>iil!n me-e .x ,I.o ■ the ijrir.e« seiT" 

5 e*,; free fo-rri SiJC.O aritl ncetol:.. levijee, .sna the Itl'ewS 

eicrnr. in th'- f.t.«!lnc elate, wh! -h v. je ivlCt t>.f cni <>n 
fttltnl— ii.tl, ss.se resUlS-eC. Iss 0,131 1- f so-fit 

t>n J.an. Istl. h.e Ci.ini'hsltiol of p.aln In th* Iree srhich. 
lie etfttesl. IsiOl heen tn.ae ftoVere .llirlm; tils- nleht. There, 
ilftrr, It;e h*"!ssr>‘ rs-iie uneven! fill, and h.e SS-.SS ill*- harvest 
frtsfii the h*'-i‘ttftl oti Jan. 13, tSlt 

I 'n IVI. H. r.»H. he r.ne r'-S‘!i”lile<! N'o. IIH 

sslth ft hle-h'O’ th..a!. (Ir.ee his itisch.aryr. isalh In tsoth lovror 
exlrenstn*'* titil Ir.ercseei! to njeh nn extent thit h.e c-'iuhl 
•'et.ans! I! n(> Iiuuier.-' Tlie rlinlsnl fiiidlni:*. oth.-r than th" 
I'isln. ss'eri- es-.*nt |. 'ills' the e.irne, Tlie slhl l-'-e-. in f.vs’t. .sa.e 
f.nitnl under Ktich contrad th-'it th.e In'-iilln svar i>‘- 

iltirril fr'iii 3" to 30 units .ind h'-pt at that 1-s .1 •.s lllt a 
tiiaxlmtitis !dsa.d micnr In tlie f.osiliip 't.ato of O.HO per cent. 
The x-r.sv Mndlntfs In tin- Iosvt exireriiltl"e svere rll.vht 

1. nne ftlrispliV ssf ih.e ish.ahinire- of ilu' h.s'.ols "f Itte tnetatar- 
r:il hones ssf holli fes'l .and in;ir!,<'I calrification of the snili-- 
(sf the arterlee. lie ss'iis rs'fernd to the .s-aih-IK partiU'-nt «■ 
the Ih-rlphen'l Va-a-uhar Ui'ease fs.r Ins ••'tlinitlon (rhln ts-m- 
l«rature, oscnh>iufn-i>- readlni:!. etc.) tor Invretlit.stUsii s.f 

J.osslldllie of viisi>-Ms:o<m. hut no esldi-nre of the latter 
wna r.sund. tin r<h, 34ih — six ilayc after ndndf'sion — 
the pain had heeisuSe vs-rv e. vs c'. The Ints i-neV note n ail 
“IWUetit i;ro.>nlnv. evimplalnlm: hltterlv of p.ilii In the feet 
..." For thhs, he.svn- ulven e.ilh-.s late«. codeine and t.ar- 
Idniniles. In the nivinl dose.s. r.vlth little teller. He left the 
h.eiptlal nvalnel advice on .Mar. C. ISH. 

Dn Mas' ", ISH. svhen he coiiaultod the wilter. he Hinted 
that he not only liml had iso relh l Irom I'ain hIiscs' hss left 
till- ho-ipltnl. I'Ul It ''Iht I'cs-oine ho Hovere. particularly at 
niyht that Ills tdiy.Hl.'lan had found It neceH.H.-iry to roHort 
to ’morphine, the dono of which had to he IncreaHcd .-a) that, 
he wn.a then taklmr 3 Kraliis a day. 

l-Yom hlH .apiis'nrnncc. It sva.<; obvloiis that he sva.H 111 and 
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In much pain, though the pupils ivere still contracted from 
the last dose of morphine; the skin was pale and moist an^. 
his conversation was repeatedly Interrupted by moans. He 
weighed 112 1-2 pounds only in clothes (Height — 63 inches). 
Since his naked weight When he left the hospital on Mar. 
6, 1944 avas 116 pounds, allowing about 8 pounds for clothes, 
he had lost, approximately, 12 pounds since then. 

. The diabetes was under good control; the urine wa.s free 
from sugar and acetone bodies, and the blood sugar was 
practically normal, namely, 0.129 per cent. The red blood 
cell count was 3.100,000 and the haemoglobin 60 per cent. 

Both feet were warm; pulsations were elicited In the 
dorsalis pedis, posterior tibial and popliteal arteries of both 
sides, and the patellar reflex was present on both sides, 
though the left was less active than the right. The abnorm- 
alities were marked paresthesias, abnormal sensations to 
pin prick, marked weakness and, in fact, slight foot-drop 
on one side (right). There wa.s no suggestion in the his- 
torj' of any attacks of intermittent claudication. 

The first considerations were relief of the pain and means 
of dispensing with the morphine. The impression was that 
he would cooperate, since he stated that the morphin', 
caused much nausea and also, periodically, vomiting. In 
fact, he vomited during the examination.* He was, there- 
fore, advised to discontinue the morphine and, instead of it, 
was given a salicylate mixture, the equivalent of. approxi- 
matelj', 50 grains of acetyl-salicylic acid per day. Foi 
nights, he was given a bromide mixture corresponding to Co 
grains of equal parts of sodium, potassium and ammoniur.*. 
bromide and also one and one-half grains of phenobarbltal. 
Both hvere to be repeated if necessary. For the anaemia, he 
was given the above-mentioned prepai-atlon of ferrous car- 
bonate. In addition to all of the above, he was given dilute 
hydrochloric acid, ten minims, three times a day before 
meals. The notes show that It was the intention to prescribe 
vltamine Bj also at the next visit. If there was no appreci- 
able relief from the pain, 

' At his next visit on May 22, 1944 — 19 days later — he 
looked and stated he felt better. There was less pain during 
the day, and he stated that he had been .sleeping better at; 
night. The foot-drop had disappeared, but the paresthesias 
were still marked. The diabetes was under satisfactory 
control. The red blood cell count had increased to 3,800,000 
and the haemoglobin to 73 per cent. A further loss ot 
weight, hcfwever, had occurred; he now weighed 108 pound.s, 
but he stated that the weight had been stationary during 
the previous week. He complained of noises in the ear.s.” 
The only change of treatment, therefore, was a 75 per cent 
reduction of the salicylates. 

One month later (June 22, 1944) a still further Improve- 
ment was noted in his general condition. He stated that 
he had been sleeping well and had had pain occasionally 
only. The paresthesias were still present, but they were de- 
finitely less marked, all of which fitted in with the increa.se 
of (weight to 113 pounds, and the Increase of red blood cell 
count to 4,100,000 and the haemoglobin to 83 per cent. He 
was now adrdsed to discontinue the salicylates and to re- 
duce the bromide dosage 50 per cent, but to make no change 
of the barbiturate, iron and hydrochloric acid dosages. 

On July 27, 1944, there was a still further improvement* 
The pain had disappeared; he had been sleeping well at 
night; the paresthesias were noted periodically only; the 
weight had Increased to 124 pounds; the red blood cell 
count to 4,4400,000 and the haemoglobin to 85 per ent, Hel 
was now advised to discontinue the bromides and the bar- 
biturate, but to continue with the iron and hydrochloric acid. 

On Nov. 3, 1944, a further improvement of his general 
condition was noted and. at the next visit on March 1. 1945, 
he looked and stated he felt, "veiy well”; and he stated that 


•The tests for free hydrochloric acid in the vomitus were 
negative. 


he had been working 12 to 13 hours a day and sleeping 7 
to 8 hours a night for over a month; the weight had in- 
creased to 151 pounds. The red blood cell count wa-s 4,600,- 
000 and the haemoglobin 93 per cent. The iron treatment 
was therefore, di.^ontinued, but he was advised to continue 
with the hydrochloric acid. Since then, the hi-storj- has been 
uneventful, except that he has become careless with the diet. 

The experiences with two somewhat similarly severe 
cases (M. J. M. and H. St. M.) may be noted here, 
though the diagnosis of the type of neuritis was not as 
simple. In both cases, however, the experiences pointed 
similarly to benefical effects of the hydrochloric acid 
treatment. 

Both were of adtanced ages — 72 and 79 years respec- 
tively; both had .sciatic nerve Involvement and, also, fairly 
advanced arteriosclerosis, with absent pulsations in the 
dorsalis pedis and posterior tibial arteries; both had hyper- 
tension and, in both, the picture was complicated by osteo- 
arthritic changes. In the case ot M. J. M., alcohol was an 
additional complicating factor. In both, the hJTcrglycae- 
mic type of neuritis appeared to be excluded, in view of the 
.satisfactory control of diabetes; but, because of the advanced 
ages and the arterioscelerotlc and osteoarthric changes. It 
was difficult to rule out the possibility of the circulatory, 
and the degenerative types of neuritis. In neither ca.se tva^; 
there any history suggestive of attacks of intermittent 
claudication. That each wa-s a case of typical diabetio 
neuritis, however, seemed clear from the fact that the neur- 
itis was the major complaint; the onset of the pain had 
been .sudden and much more severe at night; there had 
been rapid progre.ssion of weakness of the muscle.s and the 
paresthesias were marked. 

That the diabetes was not an important contributing fac- 
tor may be seen from the follotwlng ten consecutive blood 
sugar determinations in each case: 


M.J.M.; 

0.153 

0.111 

0.125 

0.166 

0.100 


0.100 

0.143 

0,143 

0.111 

0.120 

H.St.M.; 

0.133 

0.099 

0.085 

0.114 

0.090 


0.111 

O.lll 

0,100 

0.120 

0.133 

Following 

institution 

of the 

treatment 

with 

the hydro- 


chloric acid, In the case ot M.J,M., the neuritis had com- 
pletely cleared up within less than a month; treatment was 
instituted on June 6, 1943, and, at his visit on July 5, he 
•Stated that he had been completely free from all symptoms 
for about a week previously. 

In the case of H.St.AI., the pain when he was first seen 
was so severe that he was unable to sit in a chair. He was. 
therefore, admitted to the hospital and, as records show 
(Hosp, No. 2723/44) the pain had so decreased following the 
treatment brtth hydrochloric acid that he was able to leave 
the hospital eleven days later. At his visit on Oct. 11, 1944,. 
seven weeks later, he was completely free from all symp- 
toms. 

It would thus appear that, in both of these cases, the 
neuritis had been due to deficiency of vitamine Bi 
which required no other treatment than lowering of the 
pH in the gastric and duodenal secretions, so as to 
prevent destruction of the vitamine B, content of the 
diet. 

The idea that vitamine Bi deficiency might explain 
typical diabetic neuritis is not new.* Needles (27) 
found no deficiency of this vitamine in the diets of his 
cases of neuritis, but the possibility of its destruction by 
high pH in the stomach and duodenum were not cori- 
si’dcred. The possibility of defective absorption is men- 
tioned, but apparently no experimrats had been made 
to test this possibility. A relative deficiencj- as a result 
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f'f :i liiirli c.irlMiliydrate intala- ami al-n |>osMliiy !(.•.>. dtir 
to jM>l; iiria t2^^,29) inay at fiuit's, Ih" a c*>!iM*dciati(Mt, 
III iht* al>fi\'t'-di'>(.Ti!K*d Iioivm'fT, h'lfl 

no rhaii'jc of ilu- carliolivdratf iii}af>c dtiriiij; tin? (x-riod 
of oli'S'S’vatioii. ami, a-, the dialnii*'. ma'. iimlr-r jamd 
cinitrol, tilt ri' w.in no jiolviiria, 

1 lint di>irmri(i!) nj ilu- litamim- H| in th<- did*, of 
Ii(>!!i i»i tlii'sf c.of'. was ili> dDniinaii! facto.'- in ilir ji.'-o- 
ilitcliiin of tlif lu initls is al'o iron) thr tlr- 

calilicatio'i of the l.om--, of tl;,- fm-t in !>o!!! <,! tlu*.»> 
c;is(-s .and fri'fti thr hmr.Mi frla!;o:i'h!|> ir t^vrt n ih'- jd*. 
in tin- (ImHlt-nmn ami ah-'rption of calritmi. j-oit'.ti-fi 
ont inrn'oii'.ly t I'h in additi"!'. to vitainim- 11 am.l oth--: 
Mtlotancrs in tlu? ili.-t to; rnTtn:;! !>>>;:•■ sm-tah 'ii -to. 
I'lticwiit ah'orj'iiorj t(f t ah iom thr 'h'-t t- ( r.. 

sftitial. Thr cm'iirtn’r of tli'' nianv .’ittrtnj':' to rotrr- 
hitr int]».'nrrd tth'orption ttii liir drcfra-r iti thr so*;*- 
Inlity of jihiopli.-itfs of c.di’imii in hiyh jdl nirdi-.t i- 
rnnfiisi!!;;, hnt that ornh'i- c.ilrin'n ar. r,,r;i:ir,! 

atii! that at! arid traction in thr tij.;"-: jo.:! o; !)i<~ in. 
Irstinal tr.ar! aids iti •■'dulion of wdciitni I'mnj^ rand-, 
si-fins clr.tr from a timtdKr of terr-rvation-, f'or cX' 
.attndr, rarc't;!r:iori of honrs of jr.ijjoir.. foHov. in;' f"t‘~ 
irtrUiiny ni.'n hr [irrvrntrtl to a l.-»rj;r rxfciit, .ant! jarti- 
;d!y forrrctt-il, i.y aihltti’-m of sohihir edeintn ssj;^ to 
thr dif? ( Ivrh-cant in-rr, tlrntriorr, is th.'? fact tip.t 
the aciil pliospiiatr ni caicintn is ntorf .‘■•oiniilc nn'.l, 
thrrriorr, tmnr rraihly ah-orors!, thtin th.*' hnsir plitr?. 
jihatr, and whether ttilcitmi is priniarilc in th'- .ncit! or 
h-isic form dcjn'mi.. njjo!! th.r pH of i!;r tn.' diutn. A 
priori, th'-rrlotf, ;iny comlition wlttch tern!-, to tlrcrcasc 
iJir .'iciditv in t!t'‘ dm<-!'-mm: i tncfrtisr thr p'l i trtt'h, to 
im[>air alrtorpti'in i>i c,‘i‘ciitin .’ntd .'n-hlorhydrfa is mir 

of thc.se conditioiis, 

L'.sc of ItydrtK'hlfiric acid for the neiirittc n’.rinifcst.a- 
tioiis' of dialftcs j>. no; new. hnt rvahtatiot: of thr rc.stdt.i 
re|)'»rtr(i — fnilnr<-s ati?! sncrc.s'cs - is diffic!)!; fie- 

of lailnn- to ditYrrmtintr iH-twieti the different 
type.s of ttfiiritis met ’.'.nih in dtal'rtes; iai'nirr to ihifct- 
eiuiatr hrtwei-n ca'es with achlorhydri;! am! lito-r with, 
norimd yastric aridities, and al.-o lack <.>f cottlroi liy n.sc 
ot two <ir more tiirraiK-iiiic nicatnrcs at the «t,anic time. 
.\.s the litcnttiire show.s, ilitTrienti.'ttii'ti of the ty^W-s of 
ileiiritir ninnifesiatioiis .as hy Jordan fd) .and I rrn.'ch 
(.^0) h.avc? Jift-n e.vceptions. and, as is well known, ad- 
jn.stineii! of the tiialK-ies alone .siifllrcs in most case.s to 
improve neuritis of the liyjK-rnlyeaemic tyjKo lien- the 
dominant factor is jirohahly a toxic one, rather than 
vitamine fleliciency. With poor control of the diahetes 
fatly infiltration of ilic liver i.s common, and with fatty 
infiltnition, tlic prohahility, :is the writer ha.s .shown 
fll), IS that there is also some impairment of the de- 
toxifyinif fnnctioii. I’rojxT conchi.sion.s from .simnl- 
tancotis ndjn.stment of the dinhete.s am! administration 
of hydrochloric acid in .such casc.s is thus ohvionsly 
tlifficnlt. Tiwt .achlorliydria is not the only factor, even 
in .typicjil diabetic nenritis, is snpTfst'-d from the rc.si.s- 
tance to treatment noted at times even in .such casc.s. 
though, here, a factor in practically all of the writer's 
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case, had th-- Ion;; duration of the mmritis More 
the hydrtKrhIonc ari'l treatment h;„! i.e(-n imaitnied an-i 
fhm. fK.-.sddy ile-.-rlopmem of frrr[cirahle rhan-'e- in th" 
nerwm-. tissne. Three o- e, however, ^es'ardless 
OJ how strd,!.';;; the midim.p ftny hv.e k'en, do not af- 
ford proof f.f tii- rfiectivene,', of rir.y tnriUnfnt ttp/)n 
:iny di'eave. 71).. .•i!„jvr three i-n'e, were chef,' nien-lv 

h'came , Pj...... v, 

w ith hwlr'K n.hiric acit! i !■ > 'h*- nenritis in e:u-h ertce v.as 
very .'"vere and the tlndim", ih.'-reforr. more si.'jiit'.f-,-..,' 
.im! fri m e.-ch c:e< i; ■.■.a-., p,, >„ .li-Tf-rentmt'' 
t.-:!.'!) ch.'ifly Jfeo.vren typical fli.'dxtic ntarritis and the 
ot jf*-f>nyc;;f-ni;r, circt.'.eti'fry .'t.’id ''riwrier.'s:!'. e tife-?. 
.'^i'.ce ih.'-n. ho.vevtr, th" writer hr,^ careitiliv comrolied 
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.iei;t.oe;i',-m:(.c ,c.*;n l)ir;rsTtvr. DtJTCTtR.iitCEs 

' '!i mii.'h tnorr '[.ecnl.vti'.v yromeh th.'m ti'.e a''"'::.'!' 

fif anc.rm:.’. a.n.'l sienri'is 'with ::'.'h’''r);}'dria {s tli" 
o“ !;.ti'"i mvtn! h-'wern •:!'■ f.atte' rmd de„''‘'ti', e dis- 
tnrh.oj.-i '. ‘I'he d:?ta, h'e,-. rvc.'. .arr srtfti-.-.'cntly .smja’c-s'tivc 
,-;!ii!. Will I”* noted, of .<n,7;cirn: pfrartiral iinjKin.Tncc 
to warrant th'.-ir pn'dic.aiton .*o that other' with siatil- 
arh luj.;'- nr.e.'p, of ca-cs and lahe.ratory f.tcilitics may 
add their < .'.j'efirru'r.s. 

.'>s .stritrd, .a random s.ample of .a Iar,po tfcoiip of dia- 
will -how that tlic incidence f'i digestive di.stiir- 

h'mcr c.iaird ti'tia'nc, loss of aj>|wtite, n.T.tsca. \ayiic 

epiitastrfc tii'cotnfo;; tnuei.’it'-.l :e. meals, Ifc'chiny, 
Miiatim.'. a seme of tnlm-ss ihf-l rrenryitat’.on after 
meals, alidoniin.ii ihstension. etc, ts Inch \hso. 

thoindi the sMnptoni' of achlorlu tln.i are j'Csiny d'chned 
t'le above, it s)if»ii'd I.>e note.d. rorre,sj>on>! ahno.st c.x- 
.•icllv with the syndrotne of aclilorhydria dc'crilscd hy 
ti'Xeitmm ami tiilnnn (25 i am!, for whicli, according 
to these amhor.s. hydrcKchloric acid ha.s been found ef- 
fective in .'i sittnihean! [xTremnyo of cas'cs. 

causal rather than an accidental association be- 
tween achlorludria am! digestive distnrhatices i.s .sny- 
yested from a mimlKT of experiences. I'or e.xamplc. 
all ten cases of diarrhoea of dialvetc.s reported hy Bowen 
ami .Aaron (',’1 i had achlorhydria, ami. in Inslin's 
yroup. id of 2‘^ cases showed achlorhydria even after 
iiistamine (2l. .Achlorlndria is freijiiently associated 
with the ahcniatiny consti[vntion and di.arrhoea of dia- 
hele.s and also with the nocturnal incontinence of fnccc-=. 
Tims, a.s Slwy. Ger.shen-Cohcn and Fcls (o2) have 
pointed out. it would apjienr that anacidity is of real 
clitiic.al siynifii'ancc; that it not only indicates a loss of 
ynstric function, but nl.so conditions distnrlKtd physio- 
loyic.ii st.atc.s in pnri.s of the l>ody often finite remote 
froni the .stomach. Gradwohl (3.^) noted improvfinent 


a; .t. d. d. 

September, 1949 


AcnLORllYDRIA AND ItS CliNICAL SIGNIFICANCE In DiABETES AIeLEITUS 


329 


of symptoms following use of hydrochloric acid in 
cases of diabetes with achlorhydria. 

How achlorhydria might account for digestive symp- 
toms is suggested from the known facts about the pH 
in the gastro-intestinal tract and how the latter may in- 
fluence bacterial activity. Normally, even the secre- 
tions of the resting stomach contain appreciable 
amounts of free acid. In general, the free hydrochloric 
acid and total acidity of gastric juice are such that its 
pH ranges lietween 0.9 and 1.5, which accounts for its 
powerful antiseptic properties; streptococci, staphylo- 
cocci and B.Coli are readily destroyed. As a rule, there- 
fore, the duodenal contents are virtually sterile. In the 
duodenum, the acidity varies in proportion to the acid- 
ity of the chyme from the stomach, and the volume of 
alkaline fluids especially from the pancreatic juice. The 
type of food and stage of its digestion are also factors 
— meat tends to increase the acidity. As a rule, the 
pH ranges between 6 and 7 and is thus still on the acid 
side. In the small intestines, below the duodenum, the 
reaction is also still as a rule acid, though only slightlly, 
due chiefly to the organic acids produced by the fer- 
mentative bacteria — acetic, butyric, lactic from carbo- 
hydrates, etc. The pH then increases so that faeces are 
usually either neutral or alkaline (ph 7.0 - 7.5), all of 
which influence the bacterial flora. In general, begin- 
ning with the duodenum, bacteria are found in increas- 
ing numbers, until they may account for 20 to 30 per 
cent of the dry weight of faeces and 50 per cent of its 
nitrogen. In the small intestines, their action is, as 
stated, dominantly fermentative; whereas, in the large 
inte.stines, the dominant action is putrefactive, and some 
of the products of this putrefaction are toxic — try- 
amine, ethylamine, indole, skat ole, phenol cresol, hist- 
amine, etc. Normally, however, the large intestine is 
well equipped to resist passage of toxic products into 
the blood stream, and, as a further protection, there is 
the powerful detoxifying capacity of the liver to deal 
with toxic products that have passed the intestinal bar- 
rier and entered the portal circulation. For example, 
though normallj' there are about 50 mgms. of indole in 
100 gms. of dry faeces and, though, as much as one 
gram of indole administered orally may not produce 
any symptoms and, even, 2 grams cause some dizziness 
and slight headache only (18), with failure of the de- 
toxifying function of the liver, administration of as 
little as 25 mgms. may produce loss of appetite, belch- 
ing, nausea and headache (11). 

ll'ith achlorh 3 'dria, the picture changes. It is only 
so long as the micro-organisms of the acid producing 
type flourish that any bacteria from the large intestines 
which may have invaded the small intestines are unable 
to gain a foothold. Even with tem])orary achlorhydria, 
the duodenum may be rajiidly invaded by micro-organ- 
i.sms from the colon (18) and the combination of alka- 
linity and lack of available oxygen favour the growth 
of obligate anaerobes in the metabolism of which re- 
ducing reactions predominate; bilirubin is reduced to 
colourless urobilinc^en, sulphur and even sulphates to 
ht’drogen sulphide. Manj’ dyes and pigments (for ex- 
ample, niethj'lene blue and litmus) are decolourized. 


bismuth salts are converted into the suboxide, but more 
relevant here is the increased production of the above- 
mentioned putrefactive substances (34). Furthermore, 
the small intestines are not as well equipped as the 
large intestines to resist passage of toxic products into 
the blood stream (18). In riew of the above observa- 
tions, an attempt was made to determine the extent to 
which, if any, the above-mentioned digestive disturb- 
ances are due to intestinal putrefaction as the result of 
ach1orh)'dria. 

Tests of Putrefaction 

Of the numerous tests of putrefaction in the intest- 
inal tract, those for indican in the urine were selected 
for this study for a number of reasons. Indican is de- 
rived from indole, which is one of the products of put- 
refaction which is toxic. Also, differing from the other 
ethereal sulphates is the fact that the latter are derived 
from protein metabolism, whereas indican arises, in 
great part, if not wholly, from putrefaction. That it 
maj' alone be taken as a rough index of the extent of 
the putrefaction changes is generally accepted (18,34, 
35). Indican itself is not toxic. It is well-known that 
large amounts of indican may be found in the urine of 
apparently healthy individuals. It, therefore, would 
not account for the above-mentioned digestive disturb- 
ances. As in the case of the increase of the blood urea 
nitrogen in uraemia, however, an excess might point to 
e.xcess jiroduction of other products which are toxic, 
and which are not being detoxified as readily as indole. 
Suggestive, for example, are the high incidences of in- 
dicanuria noted in gastro-intestinal conditions associ- 
ated with headache, nausea, vomiting, etc. Suggestive 
also were Soper’s (36) findings in his study of “toxicj 
headache”, in the diagnosis of which nasal sinus condi- 
tions, eye disorders, syphilis, allergy, hypertension, etc., 
were excluded ; amongst a group of 696 such cases, ex- 
cess quantities of indican were found in 85 per cent 
.•\s a preliminary step in this investigation, therefore, an 
attempt was made to determine the incidence of excess 
indicanuria amongst diabetics, compared with the gen- 
eral incidence. 

Selection of Tests for Indican 

Normally, the e.xcretion of indican ranges between 
4 and 20 mgms. per day. Quantitative tests such as 
Ellingcr’s (37), Askenstedt’s (38), or Parker’s modifi- 
cation of the latter (34) are, however, time-consuming 
and, therefore, not practical on a large scale. Provided, 
however, that the intensity of the colour produced by 
urine with indican concentration which correspond to 
the upper limit of the normal excretion is taken as the' 
standard of normality, and that careful attention is paid 
to details — use of freshly voided urine only ; removal 
of interfering substances ; uniform proportions of urine 
and reagents* ; allowance for maximum colour develop- 
ment, etc., — and provided the conclusions are statistical 
— Aliased upon a large number of observations and not 
upon simple tests such simple qualitative procedures 
as the Obermeyer, Jolle arid Jaffe yield useful informa- 
tion. They are not, however, equally sensitive. Thq 
Jaffe test is the least satisfactory due to the ease with 
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the extent to which this test is of value in the routine 
managment of the diabetic.** 

Summary 

A study was made of the occurrence of anaemia, 
neuritis and digestive disturbances in diabetes melli- 
tus and their association with achlorhydria. 

The association of each of these conditions with ach- 
lorhydria teas more than would be e.xpected if chance 
or random association were the only influencing factors 
whicli had brought them together. 

On the assumption that the anaemia in many cases of 
diabetes with achlorhydria is due to a high pH of the 
duodenal secretions whicli interferes with liberation of 

•• Even if detei-niined (luanlitatively, the urinary excre- 
tion of calcium is alone of limited value in dctermlnini^ the 
decree of it.s absorjttlon, .‘■Ince ll may account for an>-tvherp 
from 10 to 40 percent of the total output. Therefore, still 
K-.ss indicative of the degree of absorption of calcium is the 
Sulkovvitch te.st, since, even as modified by the writer, it 
is tiualltative only. Like the pt/rcentage of sugar in the 
urine, however, average.s ba.sed upon verj- large numbers 
of tests might yield useful information, provided they are 
subjected to the proper statistical treatment to determine 
their significance. 

• This work was done with the aid of a grant from the 
£5ugar Re.«earch Foundation, Inc., Now York. 


iron from the food materials; with its conversion to 
the ferrous form and also with its absorption, an at- 
tempt was made to treat the anaemia with hydrochloric 
acid only. Statistically, this resulted in an increase of 
the red blood cell count. That the difference — average 
increase of red blood cell count — noted was signifi- 
cant was found by the ratio of the difference to its 
probable error. 

On the a ssumption that typical diabetic neuritis is 

s on)tioti~of~Vitainit^^i d u e to a high pH of the gastric 
and d u oflenal serretinne arLaltfim pf - Avas - made to trea t 
su ^ cases of neuritis w it h hydrochloric acid only . The 
r csiilfc in fhc three rases of severe neuritis cited suggest 
that t his is probably the co rre ct explanation . 

.•\ study was made of the occurrence of excess ex- 
cretions of indtean in the urine in diabetes mellitus and, 
compared with that noted, in non-diabetics, the incidence 
was higli and definitely higher amongst a group with 
achlorhydria than amongst the control group. The 
association of the excess excretions wdth achlorhydria 
was more than would be expected if random or chance 
association were the onl}- influencing factors which had 
brought them together. 

The probable relationships betiveen achlorhydria and 
other disturbances met with in diabetes mellitus are 
briefly discussed. 
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The Palpatory Examination of the Pancreas: Description of a New Method 


liy 

.If w. r.Ko'rr, m d 


Ilf liiiv Iiiiii; Im-ii of clinical interest Imi- 

* cause ol' its varied and iiiijxirtnnt functions. Dctec- 
tionof jttiicreatic [>a!liolo;;y even today i.s dOicnlt levatific 
of tile lad; of simple diiiynostic procedures, somciliinp 
wltich the practitioner has loni; auaited. 'I’he uorh of 
Olirazt/ow ami llansinann and that of Cliantfard and 
Rivet on the co/a; /'iiiii/c.i’.'iVo-c/.'ii.^i/or/oVi! and t.f f>c- 
jardin.s on tite fz/inf dofi/oa/ for the head <if the 
pancrea.'-, rcjircsent clinical pruy'ress, and we refer nKo. 
in the Polish literature, to the W'itohl ( Irowski inethiel 
(1910) which iK-nnit.s e.'caniination of the tender is.iint 
of the liead of the pancreas, indeiK-ndcntly of the vari- 
alde po.sitiori of the nnihilicti.<. 

I have previonsiy dcscrilK-d a |>;d()atorv methmi for 
pancreatic e.vaniinaiion in !9.?.s .and a '‘j>iint donlo- 
iircn.N'' for the h(«Iy of tlie imncreas determined hy inv 
jialpatory melhoil in the dorsal jvisition. 1 have noted 
the tropliie chani^es of the .skin in the epiitastrinm as 
a new sittn of chronic jcincreatiti.s in 19.1". In 1916 ami 
194". I de.scn'Iied my .s<Tond paljiatory mefh'Kl in the 
.standini,’ and siltinir jiositions. 

In 194.1, Professor P. .Mallet-t iny descrihe<l .an inter- 
estin;: method of manual examination of the j>ancreas 
in which he determines the tender iniini by dceii ]>aljv\- 
lion in the left hypochondrinm. Hy comparing the re- 
sults of my own methods, in the supine and standing 
positions, with the method of Mallei-finy in .April. 
1946. 1 noticed tliat these results, with the jiatieiu lyinp 
on his rifrht side, arc much better if iKTlornual hy the 
method wliidi I elaiiorated in detail. 



Fig 1 Grott’s first pnlp.itory method of 
pancrenc in dorsal position .1935) 

Thi: Modification of Grott 
With the patient lyinj,' on his right side, the ])hy.sician 
stands in front of him, using his right hand for the cx- 



Fip. 2 , Croft’s second psipatory method of 
psntreas in slandinp position (1946'1917). 

aminatiiiii and etiijiloyitia' his left iiand on the lower jmrt 
of the lateral asjxft of ihe patient’s ihnni.x. In order 
to determine if a lender jKiint can he found in the hotly 
or tail of the pancreas, whether the organ he cnlarge<i 
or not. we palpate dix-ply with the right and in the upper 
part of the mc'Ogn'trium and in the left cpigastrinni. 
trying to push the movable viscera from left to right to 
facilitate palji.ition. The examining haiul is presseti 
tleeply till it reache.- the left edge of the vertebral 
column and until the p.int is reached where the pan- 
creas rro-.»es it. and any lemlerness nr enlargement of 
the organ notetl. In the second stage of this examiaa- 
tion We attempt to palpate the tail of the p,ancrens hy 
starting in the left hy]xvhondrinm. going dcej.ly. and 
diverting the left rectus miiscle to the ri.ghl. and event- 
n.ally noting if either tenderness or enlargement is 
present in the tail of the organ. The essential jxiint 
iie.re is getting outside the Intend c<lge of the left rcctu,s 
muscle. .\n .\'-niy check-np hy F’rof. Misiewicz. after a 
h.annm meal, intlicated that the .stoniacli and dnodcmim 
during such an examination are pushed forward, thus 
permitting the examining hand to reach the space be- 
tween tile stomach and tlie vertebral column. 

IvXA.MiXATio.v With T.xtikkt Lying on Lkit Side 

The palpatory metliod aliove-dcscrihcd lends itself 
equally well to an examination of the head of the pan- 
creas. 'merely hy placing the iiatient on his left side. 
The right mesngastrium is then e.xplored in a similar 
manner and any enlargement or tenderness in the he-nrl 
of the p.ancreas ascertained. 
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, Fig. 3. Prof. P. Mallet-Guy’s palpatory method 
of pancreas (1943). 

I have now employed these methods for nearly two 
years and the results suggest that this easy method is 
one of great clinical usefulness, because not only is 
pancreatic enlargement detected, hut a tender spot is 
located in the head, the Itody or the tail of the organ. 
.So much for a hare description of the method. In my 
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Fig. 4. Grott's third papatory method of pan 
creas in lying position on right side ( 1947). 


next iiajier 1 will' reveal details of its usefulness, as 
compared with other methods. 
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ur' present knowledge of carotene metabolism is 
Y-/ based mainly on animal experimentation. Carotenes 
are considered to lie pro-vitamins A and their conver- 
sion is said to occur in the liver. Absorption and utili- 
zation of carotene have been e.xtensively studied under 
varied experimental conditions whereby the amounts of 
dietary fats, the oils used as solvents as well as other 
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factors were considered (21, 17. 15). Seasonal varia- 
tions of the carotene content of butter fat and their ef- 
fect upon the vitamin A and carotene levels of the ser- 
um have been rejiorted ( 14) , and the relative provitam- 
in A activity of carotene after oral and parenteral ad- 
ministration in rats has been investigated f 19 ) ; 
adequate amounts of a — Tocopherol are essential for 
the conversion (13). 

Knowledge of carotene metabolism in man is scanty 
whereas considerable information is available on vitam- 
in A metabolism in man under normal conditions and 
in disease. Alteration of carotene metabolism occurs 
•in some instances of liver disease and in sprue. In ac- 
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live .>.t:i;,'e> of cirrltusis <ii the liver, Imver levels of caro- 
tene were found tlinn in severe acute hejialilis (Oj ; 
the dilierenee was jnestimahly due to the j)rolon{;cd 
duration oi ilu‘ loriner dise;ise. Strihinr;lv low caro- 
tene levels in seriitn were fotmd in acfivt- sjjriie f-l) 
•and even dnrini; reinissinn, the tendency to low caro- 
tene levels often persists rdthonyh llie rnorpholo'pc 
hlood stains and howel function have f;re;itly iinjiroved 
(.^1. Profound distnrhance in the inetalfolisin »)f all 
fat-solnhle vitamins in N]>nie is the nnderlyini; cause of 
these ehanj'es (a, 10). 

t on>ideratile information ier;ar<lin|; ahnornialities of 
vitamin A metaliolism was ohtaiiied liy the ajijilicalion 
of the oral vuamin A ‘roU rnnce Test ttndcr standard 
conditions (1. ■!, 5, (>). It seemed therefore profitatde 
t(» study carotene ahsorption in man under similar stan- 
dardized eondifiojis. 'I'lie final aim was elalKirntion of 
a convenient ('.•irot<me 'J'olerance Test for the study of 
]>hysioloj^ira! .-ind patholo^iral prohlem- of caroteu'e 
melaholism in man. 

.Mr. i lion 

I'or the estimtition oi carotene as well as of vitamin 
.\ in serum the Dann-h'velyn methorl was used on h - 
10 ml. of fresh sermn ui'acrcoinethod) as well as the 
sl'ectrophotometric. micro-nicthod of liessly, I-o\vry et 
al. (9). hi eaeh individual the "fa'tin.i;’’ sernm level 
of carotene and vit.iinin .\ was determined; then tlie 
test dose of crystalline carotene (IX)'/ ;< — carotene, 
10/ o — carotene; (ieneral Miochrmienls, hie.) in a fat 
vehicle was tidministercd. 

It .-ooii hecaine evident that crystalline carotene de- 
compo.ses up to 50/ in a few weehs unless certain 
precautions t vaeimm, darkness, and Ifnv teiiijK-raturc ) 
are strictly applie<l. Therefore eaeh ampule w.as 
ojieiied only a few seeunds heforc the required amount 
was removed for analytical pnriMises or for tl'c use in 
te.sts. The ampule was immediately reseated in v.acuo 
and ke])t in the dark. Frequently analytical control 
is advis-ahle altlioujth svith these (irccaiitions' only an 
occasional nxxicralc lo.ss of carotene, tiji to S/-, was 
observed. 

The te.st meat consisted of 00 to m;;. of carotene 
in butter or oil with one slice of while toast and one cup 
of tea. Xo oilier food wa.s tjiven for four hours and 
the individuals remained in bed. I'or the duration of 
the test (.f-7 d.ays). foods hij,dt in carotene or vitamin 

(carrots, butter, etc.) were omitted from the diet. 
Even so, p^reat vtiriations in "fastinj,'” carotene levels 
were observed between individuals and hetiveen .some 
of our fjroups, which had been examined at difTcrent 
sca.soiis (sec Table I). The.se variations reflect the 
annual cyclic chaiip'cs of serum carotene content of the 
averajje diet (14; Sohotka, Hrickiier and Kami (un- 
piihlished). However, they do not afTcct the siRnift- 
cance of the trends observed duriiii' tlic three to seven 
days of the test. 

.*\llSOKrTIOK 01' V.VRYINC, AMOUNTS OK CaROTIvNE 
IN B'UTTKR IlY XhlR.MAU CoNTROI.S 

The first tests were performed with fiO ni)^. carotene 


.-irlmimstered m 12 pm, of butter to .1 riorrmal mdivi- 
diwis aitfl 2 couvalcseiiij,' jcuients who had k-en afekile 
tor two wteks (.‘Series A. Table 1;. XV, ,sipnifjc.an; 
n-c III the c.-uoteiie or vitamin level was ^teII in this 
proiip except for one eav; (not included in tiie t.ahle) 
v.l)o,>.e earot/'iie level was uniiMially hipii and 

oho slioived a preat transient increase after 24 hours. 
I here ivas abnormal or unusiw! in this indivi- 

dii.il s ciinic.al ci,- !ai)oratD.''y fuidirips; he .admittedly con- 
-iimed !ar;;,- antotmts of yellow and leafy vegetables, 

I [K/ii donblinp the amouiu f,f the te.st do-e and vehicle 
I 129 mp. carotene in 24 pm./>/ butter) a snb-t.antial ri.se 
in the caroteii" level wa- repidarly seen PSc.^e.? 15). X'o 
elTeei ua- sliown after four honr--, hti; the hiphe.st 
v.a!ue>, up 1 ,, twice the fastinp level, were observed after 
24 to h'liir-- in nine ca-e.- ■.vithoiit exception. Thi.s 
u'a*. lolioite?! liy moderate incrta-es r*f the x'iiannn .\ 
level 72 to KiN Jj iiir-' after inpe-tion of the carotene test 
jIovc. 

further in,r<ei'e of tile test rlo-c to Ift) nip. caro- 
tene in .'9 pm. Ij'.itler in twi) '.ubject.-- did not affect this 
picture ( S'-ric'- ( ). 'I'his offered no ndv.antapc, iitu 
impaire-! the pabatability of the fc^t meal. Thtts, 120 
mp of t•ry^ra!!im• carotene in 24 pm. can k- cori.side.-ed 
a snitalile iio'<’ for the attainment of an optimal. ,al- 
tlioiiph slow. e\-v:ition of the carotene coticeiitralion of 
the sentm. 

■J'iii Errrrr oi' CoiTo.xsfuui I jit. ns .Ar.sori'Tio.v 

Of CiAROTllNK 

The ijtie-tion aro-e whether the contjiosition os the 
fat Use<l .as a vehicle for cairoicnc h.as any cfleci iijvm 
its absorption in man, since it is known that tiol only 
the aniomit of fat in the diet, but also the Uiie of tat 
tised, ntTects carotene tihsorptimi in animals. The rise 
in carotene level in three normal individuals who re- 
ceived 120 mp. carotene dissolved in 15 ml. cottonseed 
oil. w.as hardly jH-rceptihle and certainly inferior to the 
rise olitnined when butter had been the vehicle for tlie 
same <!o.sc. i Series 1>). h'or man. therefore, butter re- 
presents a k-tter vehicle for carotene than cottonseed 
oil. 

Efi r.cr nr EiaaTiiiN on .Arsori-tion nr Carotene 
i Ko.M Corros^EED Oil 

In previous studie.s the etfect of lecithin on absorjitiou 
of fat and vitamin .A was demonstrated (1. 4). Soy- 
he.ati lecithin h.ad been usctl widely in shortenings and 
mayomi.aise for its emulsifying effect. We assumed that 
the ability of lecithin to promote intestinal absorption 
of fat and vitamin A was .also based on its emulsifying 
properties. Onr original observ.ations in man were e.x- 
tciided by Slanetz and Scharf (22, 2-5) and Esch et 
al. (12) to the utilization of vitamin by the rat and 
cow. The effect on fat ah.sorption was later confirmed 
bv Angnr. Rollmaii and Deuel (S). The latter authors 
ai.so confirmed that the addition of lecithin to fat less- 
ened the snscejitihility to diarrhea in rats and increased 
the digestibility coefficients of hydrogenated cottonseed 
oil. These observations are in goo<l agreement with 
the origintd findings that addition of lecithin to the diet 
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TABLE I 

CAROTENE ABSORPTION TEST 

Series Number Test Dose Vehicle Mu/g, Carotene in 100 ml. Serum (average ± S.D. of mean) 

of of c) 



CilHCS 

Carotene mg. 


Fasting 

After 24 

4S 

72 

168 hours 

A 

4 

60 

12 gm. butler 

82e:t0 

892:12 

962:11 

802:11 

802:13 

B 

0 

120 

24 gm. butter 

1222:17 

1662:17 

1722:13 

1472:17 

1222:15 

C 

2 

180 

36 gm. butter 

104 

196 

209 

203 


D 

o 

120 

15 ml. CSO a) 

1622:24 

1682:19 d) 

1882:22 



E-F b) 

■ s 

120 

15 ml. CSO X 9 gm. Soybean 

Lecithin 

164±24 

1832:28 e) 

1782:19 

1662:10 


G 

3 

120 

15 ml. CSO X 20 gm. defat- 

1452:24 

1802:25 

1732:29 

2002:33 





tened Ix?clthin 






H 

3 

120 

15 ml. CSO; then 0.6 gm. 

177S:51 

1902:63 

1852:69 

1732:64 





dried ox bile 






i 

3 

120 

15 ml. CSO; then O.C gm. De- 
soxycholic Acid 

1882:42 

1982:26 

1972:27 



K 

2 

- 

O.G gm. dried bile or 0.6 gm 

223 

218 

213 






Desoxycholic Acid 




' 



a) CSO - Cottonseed Oil b) 2 cases (F) received 12 g. So ybean I,^eitbin. c) The differences in the fasting level 
of .scrum carotene reflect its well-established seasonal varl ations. Group A was studied in December when the caro- 
tenoid content of the .serum ha.s reached it.s lowe.st level. The .subsequent groups were investigated during the ensuing 
months until July (group K). d) After 4 hours; 168 mu/g e) After 4 hours; 180 mu/g. 


e-xerted a favorable influence on food absorption (par- 
ticularly fat, possibly vitamins) and on intestinal motil- 
ity (7). It seemed, therefore, of intcresf to include 
lecithin in the study of carotene absorption in man.* 

Nine or 12 gm. crude commercial soybean lecithin 
( Series E and F) were adtlcd to test meals consisting of 
120 mg. carotene dissolved in 15 ml. of cottonseed oil. 
While this addition produced acceleration (see foot- 
notes c and d of Table I ) and intensification of carotene 
absorption, the results were more impressive when 20 
gm. ( Series G ) defatted lecithin were used. The con- 
tent of lecithin in this preparation was naturally higher 
since ca. .30% soj-bean oil, present in the crude commer- 
cial soybean lecithin, is omitted. 

The serum carotene elevation obtained in Series E, 
F and G, may be compared with Series D. The ma.xim-i 
al elevations of the serum carotene concentration after 
24 hours or 48 hours, when defatted lecithin was em- 
ployed, ran in the individual cases from 27 to 123 
ni'i / " PCT 100 nil. and were, thus, much higher than 
any figures observed previously with cottoaseed oil. 
Thus lecithin considerably enhanced the absorption 
of carotene in man; in fact, its addition improved 
carotene absorption from cottonseed oil to a level 
higher than that observed when butter was used as 
a vehicle. 

-According to Schall ( 18) the lecithin content of 100 
gm. butter is 160 mg., that of lard, beef tallow and mut- 
ton tallow considerably lower (12 to 35 mg.), and that 
of cod liver oil only 4.8 mg. Other investigators found 
even higher concentrations of lecithin in butter, up to 
1.5 to 2% (16) , The higher lecithin content of butter 

•The particular .solubilizing effect of lecithin upon caro- 
tene In water has been described by Straus. (24). 


is rcs])onsihle for .some of its characteristic qualities, 
like browning and foaming. The reported observations 
suggest that the superiority of butter to cottonseed oil 
as a vehicle for carotene is due to its relatively higher 
lecithin content, thus adding another reason for the 
customary supplementation of margarine with lecithin. 
Effect of Bile Acids On Absorption of Carotene 
FROM Cottonseed Oil 

1 n order to study the effect of bile and bile acids, cap- 
sules containing either 0.6 gm. dehydrated ox bile 
(Series H) or 0.6 gm. deso-xycholic acid (Series I) 
were given to groups of three patients each immediately 
after ingestion of the test meal of 120 mg. carotene in 
15 ml. cottonseed oil, accompanied by one slice of toast 
and one cup of tea. The bile acids exerted only a slight 
effect in accelerating the inherently poor absorption of 
carotene from cottonseed oil. Whereas there was usual- 
ly no elevation of the serum carotene level four hours 
after the administration of the test meal, an average 
elevation of 11 mu/g per 100 ml. was found after four 
hours witli the addition of dehydrated ox bile, and of 17 
mu/ g per 100 ml. with Desoxycholic acid. Although 
these rises are small, one gains the impression that the 
bile acids moderately accelerated the absorption of caro- 
tene from cottonseed oil. The addition of bile acids, 
however, failed to improve the intestinal absorption of 
carotene from cottonseed oil to the levels which were 
observed when butter was used as a vehicle (Series A 
B). 

In order to study the effect of the bile acids per se 
on the carotene concentration of the serum, two normal 
individuals were given 0.6 dehydrated ox bile or 0.6 gm. 
desoxycholic acid, respectively (Series K). After 4 and 
24 hours no elevation of serum carotene was noticeable; 
on the contrary, the carotene levels showed a slight de- 
crease (223 - 218 - 213 mu/g per 100 ml.). 
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The National Food Situation 

Domestic food consumption per capita will probably 
not change much in 1949 from the 1948 average which 
was 12 per cent above prewar. Supplies of a few foods 
are e.xp»ected to decline, but others will increase. Con- 
sumption of food per person in 1948 was at a some- 
what lower rate than in 1947, whereas food prices aver- 
aged about 10 per cent higher. Retail food prices prob- 
ahl\- will remain high in 1949. The e.xport demand for 
.American foods will probably not .show much decline, 
hut less emphasis will he put on grains. Alilitary pro- 
curement of food for troops and for civilian feeding 
programs ma\' continue at about 1948 rates. In com- 
parison with the prewar years 19.35-1939, rates of food 
consumption will continue at a high level. Only per 
capita consumption of butter, dried fruit, potatoes and 
dry beans are likely to he lower. Consumption of most 
other livestock products and fruits and vegetables will 
l)e noticeably higher than in the prewar period ( Court- 
esy, U. S. Bureau of Agricultural Economics). 

Fluorine and Dental Caries 

1 he decay of teetli is probably one of the oldest of 
human ills and the archaeolgists describe these defects 

in the teeth of the Stone Age man. The Ebers Papy- 
rus. which is almost si,\ thousand years old, describes 


dental diseases current at that time. Modern dentistry 
regards the provoking cause of dental caries as acids 
which are formed by the action of bacteria on sugar 
and other carbohydrate food particles in the mouth. 
The rather recent discovery of the value of fluorine in 
preventing this disease is one of the landmarks in the 
historj’ of dentologv’. The discovery came about un- 
e.xpectedly as a result of an inve.stigation of an entirely 
different dental defect, viz., mottled enamel. Dr. Fred- 
erick S. McKa)" of Colorado and his associates in the 
U. S. Public Health Service traced the cause of dental 
fluorosis, as mottled enamel now is known, to water 
supplies, and by 1931, fluorine was incriminated as the 
cause of this disease. Seven years later it was noticed 
that people bring in communities where the water con- 
t.iined fluorine, and who showed dental fluorosis, were 
strikingly free of cavities as compared with people who 
used fluorine-free M-ater. This point was further prov- 
ed to he true, and it was shown that about one part in a 
million of fluorine in the drinking water was an optim- 
um concentration, because by using such ivater from 
birth, individuals were largely protected against cavita- 
tion on the one hand and fluorosis on the other hand. 
-As pointed out by McLaren*, current social experi- 
ments are being carried out, and in Brantford,' Ontario^ 
tor e.xaniple, the effect of artificially flnorinated puhlii* 
water supplies is being studied over a ten-year period, 
during which time the dental historj' of a whole genera- 
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creased to the ort'anisms, especially B. coli associated 
with the endocervicitis hy the improvement in the gen- 
eral condition of the patients and the estrogens have en- 
hanced value due to the eradication of the local infec- 
tion. The essential factor in these observations appears 
to be the elimination of sucrose, whose presence in the 
diet promotes an imbalance in the intestinal flora, and 
apparently unfavorably affects general metabolism, at 
least in these cases of infecundity. 

PiLEow, R. P. AKD Palmer, L. J.: Juvenile 

diabetics. (Northwest ^led., Feb., 1949, \'ol. 

48, No. 2, 101-104). 

.•\ study of 25 cases of juvenile diabetes of 20 years or 
more chiration, shows a high incidence of premature 
vascular disease, usually first evident in the retina and 
next in the kidney. The heart, brain and general vas- 
cular tree also present degenerative manifestations. 
Whether this high incidence of vascular disease (ather- 
omatous degeneration) indicates a direct result of al- 
tered carbohydrate metabolism or a concurrently alter- 
ed fat metabolism is still an open question. If one is 
to believe that premature vascular disease occurs as a 
direct result of a poorly controlled diabetes, it is difficult 
to explain the e.xceptions which occur. Thus, some 
patients who have been poorly controlled diabetics over 
a long period of time, in spite of higher insulin dosage, 
may fail to reveal vascular disease after 15 years, while 
other patients with milder diabetes of much shorter 
duration show extensive damage. These exceptions to 
the rule suggest that in the majority, but not in all dia- 
betics, there is a metabolic disorder which is not always 
an integral part of the primary disease. Nevertheless, 
close chemical surveillance of blood and urine should 
be done in all cases in order to approximate normal 
blood sugars as closely as possible. 

Browk. C. H.: Idiopathic steatorrhea. (Clev- 
eland Clinic Quarterly, Jan,, 1949, V^ol. 16, 

No. 1, 52-58). 

Monilia organisms are no longer considered the eti- 
ological factor in sprue. The essential cause of the 
disease is an alteration in the mucosa of the small intes- 
tine which results in an impaired absorption of fat, with 
con.sequent fatty diarrhea, macrocytic anemia due to 
lack of absorption of the intrinsic factor, osteoporosis 
and tetany from lack of calcium absorption, lack of vit- 
amin D absorption, skin changes and lens opacities due 
to poor absorption of vitamin A, a hemorrhagic picture 
at times due to lack of vitamin K absorption, and gloss- 
itis and stomatitis caused by faulty absorption of viamin 
B components. Most paients encountered are not suffer- 
ing from active sprue but its complications. In treat- 
ment the fat content of the diet should be kept low and 
increased as tolerated. Parenteral liver extract, 2 c.c. 
daily either crude or refined, is the sheet anchor of 
treatment. Folic acid at least takes care of the anemia 
but should not be used as an exclusive therapeutic mea- 
sure. Vitamin B-complex, A and D and sometimes K 
are needed and calcium lactate used daily. In spite of the 
excellent results of treatment, the flat vitamin A toler- 
ance curve persists, indicating that the basic difiiailty 
is not corrected. 


Fekichel, N. M.; Chronic headache due to 
masked h\poth\roidisni. Ann. Int. Med., 

Sept. 1948, Vol. 29, No. 3, 456-460). 

Twenty cases are presented in whom headache was 
associated with hypothyroidism and improved prompt- 
ly on thyroid treatment. Practically none of these pat- 
ients showed the signs of stigmata usually associated 
with myxedema. Suggestive features of sucli “masked" 
hypothyroidism are asthenia, sensitiyjty to cold, slow 
resisting pulse rate, and moderate hypotension. The 
B.M.R. should be determined in any patient complain- 
ing of persistant headache in whom no cause for the 
headache can he found. The author makes no attempt to 
explain the possible mechanism of headache in hypothy- 
roidism. Only one of the cases was myxedematous. 

JO.XES, E., TrLL.MAK. C. C., AKD DaRBY. ] V . 

J. : Observations on relapses in pernicious 
anemia, (.^nn. Int. Medicine, Feb, 1949. Vol. 

30, No. 2, .174-380). 

Following the withdrawal of liver-extract, six out of 
twelve patients failed to show a hematological relapse 
over a period of 26 to 29 months. Eight to 12 montlis 
were required for relapse to appear in the six patients 
who did exhibit hematological relapse. The authors 
have attacked the problem of how to recognize such re- 
lapse in its early stages. It is always difficult to say 
what a given patient’s pre-disease level of hemoglobin 
and red cell count actually were, and it is not entirely 
satisfactory to take, let us say, 4,000,000 red blood cells 
per c.c. as an absolute standard or to regard two suc- 
cessive blood counts falling below this level as an 
indication of relapse. It seems to them better to relate 
relapse to the red cell levels of the individual patient. 
By calculating the mean and standard deviation of 
counts on each individual patient for the preceding 
year of liver therapy, then two successive counts more 
than two standard deviations below his treatment mean 
could be regarded as the beginning of a hematological 
relapse. They also emphasize that the output of uro- 
bilinogen in the stools increases early in relapse and 
they feel that this indicates the importance of hemolysis 
in the pathogenesis of this disease. 

.M.\l.mko.s, H. a.vd Herker, E.; Treatment 
of pernicious anaemia zeith special reference 
to hypersensitivity to liver extract. (Nordisk 
Med.. Nov. 19, 1948. Vol. 40, No. 47, 2138 
2140). 

The author treated 17 cases of pernicious anemia 
orally with folic acid plus a stomach-liver preparation, 
two of whom developed neurological S3'mptoms. so that 
injection treatment with liver extract, which had been 
discontinued because of pronounced allergic reactions, 
had to be resumed. The patients were first desensitized 
by the use of high dilutions of liver extract, and then 
more concentrated solutions, till treatment could be con- 
f.nued with ordinary doses of liver extract. To prevent 
allergic reactions 1/2 to I.O c.c. of 1/000 adrenalin solu- 
t:on was given a tew minutes before each liver e.xtract 
injection. The author stresses the point that if folic 
acid IS combined with stomach-liver preparations ia 
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Editorials 


BRAVE NEW WORLD, IN THE THERAPY 

OF PERFORATED ULCER 

Colonel Sam F. Seeley,* M. C. and his associates at 
the Brooke General Hospital, Fort Sam Houston, Tex- 
as, deserve some kind ot recognition for doing some- 
thing that, so far as we know, has not been done before. 
They have treated 34 cases of perforated duodenal ul- 
cer, without operation, and without a single death. 
Their report is to be found in the February, 1949, issue 
of the Bulletin of the U. S. Army Medical Department. 
Decompression of the stomach .by a Levine tube, intra- 
venous fluids and a great deal of penicillin and sodium 
sulfadiazine, along with initial use of morphine consti- 
tuted the chief therapeutic elements. They regard ef- 
fective gastric decompression as the most important cle- 
ment, and this requires constant attention. .Apparently 
these authors believe that such non-operative treatment, 
if properly carried out, has several advantages over 
surgery, the chief being a great reduction in mortality, 
but they emphasize that much caution is required for 
success. The article ought to be read by all internists, 
gastro-enterologists and surgeons. After reading it, one 
gains the impression that this is a piece of work that 
may exert an important influence on the treatment of 
ruptured peptic ulcer. It will require some courage to 
embrace such a method, but, provided the method is 
thoroughly understood, and that the closest observation 
of the patient can be assured, there seems no objection 
to using it. 

W'e have become so accustomed to operate immedi- 
ately a diagnosis of ix:rforated peptic ulcer is made, that 
it will no doubt require time for us to become accustom- 
ed to thinking of this complication without at once 
thinking of surgery. Facts, hosvevcr, arc facts, and the 
article referred to covers every angle of the subject, 
and the conclusions of the authors appear to be indeed 
justified by the results which they have obtained. If 
their mortality figures continue to remain at a low level, 
to say nothing of the zero level, in their first 34 cases, it 
may be jjossible to attribute to Colonel Seeley and his 
associates success in beginning a revolution in the treat- 
ment of peptic perforation, and of presenting a distinct- 
ly life saving method. 

WHO UNDERSTANDS THE 
ACUTE ABDOMEN 

If any one subject has been “written to death” in the 
course of the past .30 years, it is the “acute abdomen”, — 
an .American term which has been accorded almost 
world-wide acceptance. The said writings have been 
so numerous, constant and repetitious that many practi- 
tioners skip the article once the have noted the title. 
Act when presented with the acute abdomen in practic, 
is there anyone among us who ever feels perfectly at 
home or completely at ease? 

•"NonoperaUve Treatment of Perforated Duodenal Ulcer" 
h Col. Sam F. Seele, Jl.C., Edmund Hosan. M.D., Major 
.Io.<!oph n. Henry. M.C. and Major Harold F. Bertram, M.C.. 
Bull. U.S. Army Med. Dept., Feb., 1949, Vol. 9, No. 2, 124-130, 


We should remember, as Estrada and Nery (1) have 
recently emphasized that there is an acute medical ab- 
domen and an acute surgical abdomen, and to be able 
to make the distinction unerringly is perhaps the most 
imjxjrtant job of all, and involves life or death for the 
patient. In most of the following conditions operation 
is usually contraindicated — coronary occulsion, pneu- 
monia, pleurisy, meningitis, toxic goiter, influenza, mal- 
aira, tabes, lead poisoning, dysentery, dysmenorrhea, 
genito-urinary lesions, and biliary dyskinesia. 

Careful history taking is of prime importance. Scout 
films, urinalysis and fecal examination and leukocyte 
counts may help. Rigidity of the right diaphragm, 
seen fliioroscopicalhq ma}' indicate subphrenic abscess 
or liver abscess. Some of the clinical points to check 
upon arc the presence of Argyll-Robertson pupils, blue 
lines at the gum margins, and cervical rigidity. The 
hernial orifices ought to be examined and a rectal ex- 
amination never omitted. “Leukoytosis does not alwaj's 
mean an acute surgical abdomen nor does a normal 
count or leukopenia rule out immediate surgery”. 

When diagnosis is impossible, exploratory laparo- 
tomy ought to be done. Sometimes the diagnosis of 
acute medical abdomen is justified but it requires both 
slcill and courage. 1 f there is one irredeemable sinner 
in the abdomen, it is the api>endix. W'e have all seen 
peritonitis from a perforated appendix without fever, 
without leukoc>dosis and with strangely little rigidity. 
W^e have also seen the Hippocratic facies, thready pulse 
and cold sweat leading irrevocably to death in the pati- 
ent confidently diagnosed as “intestinal flu”. 

There is no greater test of a physician’s scholarship, 
alertness and sound judgement than acute abdominal 
disease. 

(1) Estrada. J. R. and Nery. P. T.; Diagnosis of acute ab- 
domen. Acta Medica Philipplna. April-June. 1948, Vol. IV. 
.No. 4, 1-4. 

NOTICE 

A forthcoming i.s.sue of this .Journal will contain an article 
entitled: A PRACTICAL AND INEXPENSIVE SCREEN- 
TEST FOR CANCER, by N. Philip Norman, M.D. and Anna 
M. Sllcher, B.A. In this screentest, the diagnosis depends 
upon the character ot the clot reaction pattern. The use- 
fulness of this test is not limited exclusively to malignancy; 
other profound systemic disturbances frequently dhsplay 
disturbed clot retraction patterns. These are similar, but 
not identical, with that of cancer. The article will contain 
28 photomicrographs Illustrating the interpretation of the 
different clot retraction patterns which may be encountered. 

This simple test requires a clean glass slide, a .proper 
finger puncture and satisfactory magnification apparatus. 

The authors emphasize that the test is not infallible. In 
their hands, however, it has proven to be 97% correct. In- 
experienced inve.stig.ators. who will use the test occasion- 
ally, can anticipate a greater percentage of incorrect dia- 
gnosis because of their unfamlliarity with the various clot 
retraction patterns. 

This investigation, may be considered an extension study 
of the original work of Doctor H. Leonard Bolen. This 
previoa- Is published to establish priority rights for the 
authors. 
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Book 

The British Encvclopeiiia of ^Medical 
Practice: IVIedical Progress 1949. Butter- 
worth and Co. Ltd., London, England. 

1 his annual, edited h\' I^ird Horder, has the indis- 
jiutable advantages of pointcrincss and brevity. The 
material presented aims at describing only what the 
contributors consider to represent progress during the 
year just passed. In the present volume chief attention 
is directed to the following subjects, — streptomycin 
treatment of T.B,, penicillin, folic acid, hj'pertension, 
cardiovascular surgery, vagotomy, the third stage of 
labor, phonocardiography, a poliomyelitis epidemic in 
1947, metabolism of amino acids, changes in the British 
Pharmacopoeia. Many other subjects of course arc 
dealt with. The general abstracts which form slightly 
more than half the volume are very exhaustive ones 
and unusually well-written and deal with all phases of 
practice. Anyone desiring to obtain an e.xtensive im- 
pression of recent progress in medicine would prob- 
ably' gain it with least labor by reading this book. The 
book might be ordered from the Canadian Branch of 
Bntterworth’s, at 1367 Danforth Avenue, Toronto, 
Ontario. The cost of the volume is not stated. 

General Abstracts 

EXPERIMENTAL MEDICINE 
Stomach 

Jankelson, I. R. AND MiLNER, L. R. : Dig- 
cstivc tract hemorrhage of uiidctcnnhicd ori^ 
gin : clinical and pathological observations. 
(Rev. Gastroenterology, Sept. 1948, Vol. 15, 

No. 9, 692-695). 

Ten rapidly fatal cases of massiv'e digestive tract 
p hemorrhage of undetennined origin are reported. The 
primary cause of these deaths was bleeding from the 
digestive tract. Post-mortem examination failed to 
reveal a definite source of bleeding. There were 9 
males and 1 female in this series. The average age was 
58.5 years. Five patients had hematemesis accom- 
panied by nielena while five patients had melena only. 
The fatal cases of digestive tract hemorrhages are more 
likely to remain unexplained, and in a considerable per- 
centage of those who recover examination and/or opiera- 
tion fail to reveal the source of bleeding. 

Miscellaneous 

Day, E. M. A. : The urinary e.vcretion of 17- 
ketosteroids and of corticosteroid-like horm- 
ones by the new-born infant. (Med. J. Austra- 
lia, July' 31, 1948, 122-124). 

In 12 normal male new born infants the 17-ketoster- 
oid excretion in the urine was determined and the levels 
did not suggest an excessive androgenic function of the 
adrenal cortex. (Four babies delivered by Caesarean 
section excreted comparatively large amounts of andro- 
gens). The amount of corticosteroid-like hormone ex- 
creted in the urine of seven normal male new born 
infants has been found to approximate in value per 


Reviews 

Natural Products Related to Phenan- 
THRENE. By Louis F. Fieser and Mary Fieser, 

704 i)ages. Reinhold Publishing Corp. New 
.York, N. 'i'., 1949, SIO.OO. 

.Since publication of the second edition of this mono- 
graph III 1937, interest in the unique group of naturally 
occurring phenathrene derivatives has mounted to a 
high pitch and the literature has been expanded by the 
ap/x-arance of hundreds of papers on the chemistry'", me- 
tabolism, pharmacology, and clinical applications of the 
important physiologically-active members of the series. 
It is a fully critical survey, and includes a number of 
new correlations and interpretations of data. 

This monograph is addressed not only to chemists, 
biochemists, and medical investigators "directly inter- 
e.sted in the specialized field, but also to workers in oth- 
er fields, who now have easy access to a wealth of new 
techniques of e.xperimentation, new schemes of symtli- 
esi.s, and new theoretical concepts that have resulted 
from the spectacular advances in the chemistry of the 
steroids and related iirotlucts. 

Of Current Literature 

gram of adrenal tissue to figures given for normal 
adults. 

Dancis, J., Birmingham, J. R. and Leslie, 

S. E. ; Congenital diabetes insipidus resistant 
to treament with pitressin. (.Xm. J. Dis. Child. 
March, 1948, Vol. 75, No. 3). 

Recurrent bouts of fever in an infant were found to be 
caused by' dehy'dration resulting from extreme polyuria 
The jiolyuria was jirobably not due to pituitary insuffici- 
ency since it did not respond to pitressin and since the 
patient’s urine contained large amounts of an anti-dure- 
tic substance presumably' derived from the pituitary. 
The excessive diuresis was probably due to a congenital 
anomaly of kidney function caused by the kidney’s in- 
ability' to respond to normal hormonal control. 

Seal, S. C. : On the control and prevention of 
endemic cholera in the rural areas of Bengal. 

(J. Indian Med. Assn., July, 1948, Vol. 17, 

10, No. 319-321). 

As a result of a survey of cholera endemic in rural 
Bengal, India, the author recommends three new fea- 
tures in the methods of control and prevention, (1) The 
method of anti-cholera revaccination by intracutaneous 
inoculation of one-tenth c.c. of the usual dose, (2) 
segregation cottage for every village, built and operated 
on a voluntary basis, (3) A special endemic control unit 
consisting of a field and a laboratory section for each 
sub-division of Bengal. Improvement in communications 
in the rural' areas is badly needed to facilitate these 
measures. 
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Trauma of the Pancreas - Experimental Study 

By 

H. L. POPPER, M. U. 

Chicago, 111. 


Experimental Study 

I n an earlier pajier the consequences of experimental 
injuries to the jiancreatic duct were reportedf 1). in 
the clo}(, transection or lengthwise incision of the main 
pancreatic duct without ligature of the open ducts was 
not followed by any acute intraperitoneal process. When 
the dogs were starved before and after operation, the 
opening of the pancreatic duct was sealed by omentum. 
However, in dogs that had been fed pre- or postopera- 
tively, or that had received cholinergic drugs, intraah- 
dominal fat necrosis was found. It was concluded that 
a protective mechanism, consisting of plugging of the 
open duct by omentum, together with inhibition of pan- 
creatic secretion, prevented intraahdominal spilling of 
pancreatic juice. If pancreatic secretion was stimulated 
I)}' food or b)' cholinergic drugs, fat necrosis occurred. 
This experience suggested the study of other traumatic 
injuries of the pancreas. 

Experiments 

Xormal mongrel dogs, both males and females, 
weighing between 15 and 30 pounds were used. All 
traumatic procedures were performed under pentobar- 
bital sodium anesthesia and sterile conditions. In the 
first group of 7 dogs an area of 1 to 2 square inches of 
the central portion of the pancreas was crushed com- 
pletely across its width with Payr clamps, which were 
applied for a period of about 2 minutes. Subsequent 
bleeding was light and was controlled easily by com- 
pression. Ligation of 1 or 2 blood vessels was neces- 
sary in onl}' a few instances. Three of the 7 dogs were 
starved for one day before and for 5 davs after opera- 
tion; they had access to water. The other 4 animals 
were fed before and after operation and received 3% 
de-xtrose solution instead of drinking water. Four of 
these dogs were sacrificed 2 weeks, trvo 3 weeks and one 
4 weeks after operation. Immediate postmortem ex- 
amination showed that in all dogs omentum was lighth 
adherent to the pancreas, that the pancreas was cirrhotic 
in its central, previously crushed portion, and that the 
rest of the gland was indurated. The iDancrcatic duct 
.system was dilated in one dog. None of the dogs 
showed an\’ fat necrosis. 

In another group of 7 dogs a complete transverse tear 
across the pancreas was produced manually, by pulling 
apart 2 .Allis clamps inserted into the central portion of 
the gland. This was followed by severe bleeding which 
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could not lie stopped by compression, necessitating the 
ligature of several bleeding vessels. Five of these dogs 
were starved before and after ojieration and 2 were fed 
pre- and postoperatively and given dextrose solution as 
the jireHous .group. Two dogs were sacrificed after 3 
weeks, two after 2 weeks and two after 1 week. One 
dog died with distemper 5 da3'S after operation. In 2 
dogs, one fed and one starved, a small number of pre- 
peri toneal and retro-peritoneal fat necroses were found. 
Otherwise no pathologic changes were present in any 
dog. except adhesions of omentum to the pancreas, a 
constricting scar where the pancreas had been torn, and 
varying degrees of induration of the rest of the gland. 
Dilatation of the pancreatic duct system was found in 
one dog. 

Xone of the animals in either series of experiments 
appeared to be sick on the day after operation or later. 

Discussion 

These e.xjicriments demon.strate that extensive crush- 
ing as well as tearing of the pancreas is well tolerated 
by the dog and is not followed by acute intraperitoneal 
processes, whether the animals were fed or .starved be- 
fore and after the operation. This is different from 
our previous experience with section of the pancreatic 
duct, where pre- or postoperative feeding seemed to be 
responsible for extensive intraperitoneal fat necrosis in 
a large number of dogs. .An e.xplanation for this dif- 
ference may lie in the fact that in the present experi- 
ments the glandular tissue was damaged more severely 
than in the previous ones. This may have led to a 
drastic dejiression of external pancreatic secretion 
which, as in the earlier experiments, seems to be es- 
sential for survival of the animal. 

The preHous and the present series of experiments 
show that the pancreas in the dog is not an e.xcessivel)' 
delicate organ, but that it is rather resistant to trauma- 
tic injuries. This is in sharp contrast to the generally 
accepted characteristics of the pancreas of man. 

The ([uestion poses itself whether or not the pancreas 
of man actually differs from the dog’s pancreas in this 
respect, or whether the assumption of the extreme vul- 
nerability of the human pancreas is not based on observ- 
ations which our present knowledge and modern surgi- 
cal technique may be able to overcome. 

Summary 

Extensive crushing as well as tearing of the pancreas 
of the dog is not followed by apparent sickness or bv 
acute intraperitoneal lesions such as fat necroses. 

B I B L I O G R A P H A" 

I. Pouper. H. L.. Conseriuences ot .section of Uie pancrea- 
tic duct, an experimental study. Siirg., Gvne. Obstet 
1949: SS. 254 - . lol.. 
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The Function of the Hepatic Artery In the Dog 

By 

J. MAHKOWITZ, A. KAPPAPORT 
and 

A. C. SCOT!' 

'I'oRoNTo. Canada 


Introduction 

T Iint the blood supply to tbe liver is almost but not en- 
tirely conveyed Ijy tile jiurttil vein is tvell-known today. 
T'slnfr tile tliermostrobiulir imdbod f»r me.asurintt the Idood 
llotv throuprh the hepatic artery and portal vein (Grab ot 
al, 1020), It lias been decided that tbe blood (low Into tin* 
liver In the Unanesthetized dop Is roufrbly two-tblrds ot a 
cubic centimeter per Rnim per minute. Of this, the hepatic 
artery contributes about one-flfth of the total blood flow. 
■However, it Is aiii)reclated as an e.vtraordlnnry fact that 
whereas lljratlon of the portal vein, as In an Hck fistula. Is 
without Kr.ave conscfiinmces to the organism, the llpatlon of 
the hepatic arterj* in the portal Assure beyond the last 
branches is invariably followed by a fatal outcome, usually 
within fifteen to fifty hours. Tlfls has been referred to. lofric- 
ally enough, as anemic necrosis of tlie liver. With the ex- 
ception of the rat, these findings h.ave been duiillcated In 
many types of animals, including m.an, where in <»perations 
involvinf? the blliar.v app.aratus the hepatic arterj" has been 
accidentally tied (Graham and Cannell. Ift23). Those facts 
.are pur.r.Iln!; when one roads textbooks of histolofty concer.i- 
Ing distribution of the hepatic artery. According to Max; • 
mow and Bloom the hepatic arterj' supplies the walls of IP 
Jange veSns itnd the intr.a-hepafic bile duct.s, and only to a 
small extent does the hepatic arter.v nourish the jiaronchj'ma 
of the gland. Jticroscopic observations on the living animal 
hj' IVakin and Mann (1942) and also the eX!)orlmcnts of 
ICnisolj' ct al (1948) indicate that the hepatic artery joins 
the radicals of the portal vein at the outer third of the hep- 
atic lobule. There is nothing In the anatomy of this .ar- 
r.angement to explain the vital functions of the hepatic 
artery. 

The question of the role of the hcp<Ttic artery was 
given a new twist h}' Wolljach and Saiki (1909). Eni- 
ploj'ing e.xtrenie precautions against bacterial contani- 
ination thej’ cultured the livers of 23 health}- dogs, and 
in 21 cases isolated a large spore-hearing anaerobe 
which grew with a marked formation of gas. Ellis and 
Dragstedt (1930) confirmed this finding and, accord- 
ing to them, the organism while not identical with the 
Welch bacillus is similar to it in some respects. It 
seemed to these authors that the fatal effects of leaving 
necrotic liver tissue in the peritoneal cavit}’ arc due to 
bacterial to.xins. reasonable inference is that the 
bacteria were phagocyted by the Kupffer cells, having 
originated in the digestive tract. To prove the point 
Ellis and Dragstedt removed the livers of pups by c.ac- 
sarian section and implanted these into the peritoneal 
cavities of adult dogs. They found that no serious el- 
ects resulted; such livers are uniformly sterile, Ellis 
and Dragstedt therefore claimed that the fatal effects 
of depriving the liver 'of its arterial blood supply were 
due to bacteria within the normal liver which prolifer- 
ated when the blood supply was curtailed. 

The conclusions of Ellis and Dragstedt did not re- 
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main uncontested. Boyce and Mcl'etridge ( 1937 ) did 
an c.xtcnsivc study of autolysis of liver tissue in vivo. 
They concluded that death was due not to a general- 
ized |)critonitis but to the .ibsorption of to.xic products 
generated from liver tissue deprived of its circulation, 
and they stated that the negative c.x])crimcnt reported by 
Dragstedt and his workers, in which they used implant- 
ed foetal livers, was due to the fact that the livers were 
too small. They stated that even when they autoclaved 
the implanted livers death eventually resulted, but not 
invariably. 

However, (and it might as well be stated here as later) 
the causes of death following the implantation of 
chunks of liver tissue need have no relationship to the 
cause of death following ligation of the hepatic artery. 
The literature on this problem has been more fully 
reviewed elsewhere (Markowitz, 1949). A brief bibli- 
ogra])hy of ])ertinent literature is included in this paper. 
We arc more concerned licre wth a jjhysiological ex- 
planation of why, following the ligature of a small ves- 
sel like the hepatic artery, so large an organ as the liver 
undergoes a massive, gassy, [icrbaps stinking necrosis, 
when in point of fact the artery supplies only one-fifth 
of the total blood flow. 

Narath (1916) did some notable early work on this 
subject. Keiieating the work of his predecessors he 
showed that effective ligation of the hepatic arterj* in 
dogs was followed by the usual death of liver tissue, 
which he referred to as anemic necrosis. The experi- 
ments, tvhich were interrupted by tlie First World War, 
deserve to be more widely quoted. He stated that when 
he anastomosed the hepatic artery to the portal vein, 3 
out of 7 dogs survived, one living 12 and one 62 daj'S. 
He reported no post-mortem data about the state of the 
anastmosis, only that Teichmann’s fluid penetrated into 
the portal stream, which he took as evidence that the 
anastomosis, only that Teichmann’s fluid penetrated into 
easily be displaced by this liquid forced in under pres- 
sure" He concluded that the necrosis of the liver is 
caused by lack of arterial blood and not as others believ- 
ed that, not having arterial blood in the vasa vasorum, 
the branches of the portal vein thrombosed, resulting 
in massive hepatic necrosis. 

In view of the importance of such a conclusion we 
have for 19 years, rvitli interruptions owing to the 
Second World War, attempted, with ambiguous re- 
sults, to repeat these experiments. (1) In the first place, 
doubling the blood flow through the portal vein by re- 
verse Eck fistula does not prevent the effect of hepatic 
artery ligation. (2) We then attempted to anastomose 
the splenic artery to the splenic vein, together with ef- 
fective ligature of the hepatic artery. As a rule, the 
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junction underwent thrombosis and sucli animtds 
lironiptly succumbed with a typical hepatic necrosis. 

In a series of experiments we anastomosed side-to- 
sidc tiie aorta to the ])ortai vein, tints arterializinjj its 
blond flow. Such an anastomosis is possible only in a 
few animals itecausc owing to the angulation of tlic 
])ortal vein, fatal back jtressnre results in the inte.stincs. 
(4) hi a number of c.xperiinents we anastomosed the 
left renal artery to the splenic vein. (5) In two ex- 
periments we introduced arterial blood into the inferior 
vena cava by side-to-side anastomosis of the aorta to 
the vena cava, using the method of itek fistula. The 
blood in the inferior vena cava was now shunted to the 
liver by a reverse Eck fistula, the bejtatic arter}' being 
effectively tied, llowcver. as a result of all these ex- 
periments we could never satisfy ourselves tliat the 
function of the beixitic artery could properly be substi- 
tuted by arterializing the portal blood stream. Such 
operations are time_ consuming, and in a small experi- 
mental surgical laboratory such as ours, we doubt that 
the aseptic facilities are perfect, so during the last year 
we attemjited to improve the ])Ost-operativc convales- 
cence of the dogs by injecting them with penicillin. Dur- 
ing the past year a surprising number of animals with- 
stood effective ligation of the hepatic artery and artcri- 
alization of the portal vein. It appeared at last that 
our researches were confirming .N'aratb’s views, until 
we po.st-mortemcd the animals to examine the oi>erativv 
site. W’e then found that invariable tbromljosis had 
occurred at the vascular union ; that no arterial blood 
was entering the portal vein ; that the hepatic artery 
was effectively ligated; that the liver, in the gross at 
any rate, was not much altered : and that the animal had 
survived an oi>cration which totally deprived the liver 
of arterial blood. Such a conclusion was hard to un- 
flerstand. At first it appeared to us that possibly the 
liver could adapt itself to a slowly diminishing tension 
of oxygen, such as would occur during the gradual 
thrombosis of an arterio-portal anastomosis. 11 ow- 
ever, there was a faint possibility that the pcncillin 
might have played a part in the results. To control this 
possibility a series of experiments was performed in 
which half the dogs were subjected to effective ligation 
of the hepatic artery with no other post-operative treat- 
ment, while the other half were subjected to similar 
treatment, but were given penicillin post-operativcly. 
We found unexpectedly that most of the latter recover- 
ed. A series of experiments was then undertaken in 
which the hepatic artery was ligated and massive doses 
of penicillin were given intra-pcritoneally and subcut- 
aneousl}'. We thus confirmed the discovery that so- 
called anemic necrosis of the liver can nearly always 
be prevented, barring such po.st-operative accidents as 
perforation of the gall bladder with bile peritonitis. 
We hav'e seldom had a dog die of “anemic” hepatic 
necrosis that was given large doses of penicillin. When- 
ever we wish to produce an animal with a liver that is 
supplied only by the portal vein, we tie the hepatic art- 
ery as described below and give the animal large doses 
of penicillin intra-peritoneally and subcutaneously for 
10 days, and we can predict with confidence that the 
animal will recover and will be normal looking when 


the treatment is discontinued for at least as long as 
three months. 

ExEERIMENTAE METIIOt).S AND PROTOCOLS 

Since ligature of the hepatic artery almost necessarily 
involves the nutrient vessel to the gall bladder, with 
resultant gangrene of the vesicle, one of the first cpies- 
tions in this research was whether to remove or not to 
remove it. We soon found that the mortality follow- 
ing this procedure was slightly greater than if the organ 
were Ich in place, for the animal now had two opera- 
tive procedures from which to recover instead of one. 
.'\ccordingly, in most c.xperiinents the gall bladder was 
left in situ, and we iioped that the defensive forces of 
the animal woidd wall off the gangrenous process, a 
hope that was realized. In the great majority of the 
experiments when the animal came to auto])sy it was 
found that the gall bladder had disajjpeared. and that 
the area was occupied by a mass of dense adhesions. In 
tj'pical c.x])criments the gall bladder area was adherent 
to the convexity of the diaphragm, or the liver lobes 
had adhered around it. On .section this gangrenous 
area had become fibrosed and the examiner’s knife even 
gave the impression that the wall had become calcified. 
W'hen this localizing process had failed, as occasionally 
hnpj>cncd. the animal developed a bile peritonitis to 
which it succumbed. 

In the dog cholecystectomy does not always prevent 
bile peritonitis since occasionally a hepdtic duct empties 
directly into the gall bladder win'ch upon removal leaves 
a raw area into which bile discharges. In the human 
being this is obviated by placing a drain in the gall 
bladder fossa. In dogs this is impractical because the 
dogs remove the drain. 

I. In one e.xperimcnt ( \*o. 14) in which the hepatic 
artery and all the branches were tied as usual, chol- 
ecystectomy was performed, leaving a small stump 
of cystic duct. T wo hundred thousand units of penicil- 
lin were given intra-peritoneally. The next day the 
dog was dyspnoeic. He was given 100,000 units of 
penicillin intra-peritoneally and 100,000 units intra- 
muscularly. Xext day the animal died during the night. 
•At autopsy about 100 c.c. of blood were found in the 
abdominal cavity. The liver looked comparatively 
normal. There were a few blotchy areas of liver tissue 
but in general the organ was normal in size, and was 
not spongy, soft or necrotic. The lungs were bluish- 
red in color, possibly pneumonic. Death was due to 
bile peritonitis from a leakage of bile from the cystic 
tiuct. 

typical protocol concerning effective ligation of the 
Iicpatic artery is as follows: 

^ II. (Xo. 15) A brown and white collie weighing 17.7 
kilograms was operated upon under nembutal anes- 
thesia. Cholecystectomy was performed. The hepatic 
artery and all the branches were tied in the usual man- 
ner. In practice, this involves ligature of the gastro- 
duodenal, right gastric and other branches of the artery 
before its bifurcation into right and left hepatic artery 
proper. .About 5 or 6 ligatures ordinarily are tied with 
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linen, c'hkI thc.sc extended into (he portal fissure. 

^^'e earl}' fotincl it wise to alter the normal relation of 
the hepatic artery to the ])ortal vein, to get |)ropcr ex- 
posure. Normally the artery c.xists as a ])nlsating loop 
stirrouiKlccI In- nerve fibres to the right of the vein. This 
was tied, nerves and all, and leaving the tie long, the 
vessel was pulled to the left of the vein hy creating a 
hiatus above the last tributary of the ])ortal vein. A 
hemostat could here be insinuated in the direction of 
the arter}’, the ties were seized and the vessel traiisposed 
forcibly. This maneuver made suhsequent di.ssection 
eas}' and safe. 

No pencillin was given. Twenty-four hours later 
the animal was found dead in its cage, having survived 
less than twentj'-four hours. At autopsy the abdomen 
was distended, the skin was .slightly discolored. When 
an incision was made into the peritoneal cavity, a pufif 
of foul smelling gas was emitted. 4'he liver was necro- 
tic, unchanged in size and s()ongy to feel. On sec- 
tion the necrosis was uniform. /\11 these terrific changes 
had taken place in one day. 

III. (No. 22) A similar control experiment was done, 
with the difference that the gall bladder was not re- 
moved and the animal was given 200,000 units of j)eni- 
cillin intra-peritoneally and 500,000 units intra-mu.scul- 
arly. The animal was anesthetized twenty-four hours 
later and examined. The liver seemed entirely normal 
in the gross, and sections were taken and given to our 
colleague, Dr. W. S. Hartroft. The findings were so 
entirely normal that he rightly doubted the efficacy of 
the ligatures. As a result, subsequently when si)eci- 
mens were submitted to him for examination the struc- 
tures in the portal fissure were removed in one mass so 
that he would he able to confirm or not the occlusion of 
the hepatic artery e.xtending to the ])ortaI fissure. 

IV. (No. 19) Jan. 12/49. Black and white terrier, 
weight 14.5 kilograms. The gall bladder had an extra 
cystic duct which was cut accidentally. There was some 
leakage of the bile. This was controlled by ligature. Tlie 
animal was given 200,000 units of penicillin intra-per- 
itoneally and 200,000 units of penicillin procaine mon- 
osterate intra-muscularly. 

Jan. 13. 200,000 units of penicillin procaine intra-mus- 
cularly. 

Jan. 14. Ditto; the animal ate bread and milk hut not 
ravenously. 

Jan. 16. Ditto. 

Tan. 20. Dog not eating. Stitches removed. Subcutane- 
ous abscess at the top of the incision drained. 
Looked bile-stained. Given 300,000 units pro- 
caine penicillin monostearate. 

Jan. 21. Dog died during night. 

At autopsy there were post-mortem changes in the sto- 
mach, intestines, spleen, etc. The liver appeared normal 
in size. It was neither soft nor necrotic. There was no 
foul smelling gas. The gall bladder was deeply bile- 
stained and there was a moderate amount of reddish- 
yellow bile-stained fluid in the peritoneal cavity. Sec- 
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tions of a fairly normal looking liver and of the gall 
bladder bed were taken. It was concluded that the ani- 
imal died from bile peritonitis resulting from the leak- 
age of bile. 

The following are two jiarallel protocols, one involving 
hgoation of the hepatic artery with penicillin and one 
without. 

V. (No. 22) Feb. 10/49. (Mentioned in No. Ilf). 
Black and white terrier, weight 12.9 kilograms. The 
hepatic arterj- was tied in the usual manner. 200,000 
units of penicillin were given intra-peritoneally and 
300.000 units of penicillin jirocainc mono.stearate intra- 
muscularly. 

I’cb. II. The dog was anesthetized. l.aparotoiny was 
performed. The liver looked normal e.xcept for one or 
two blotchy dark areas. Culture was taken from the 
portal vein, vena cava and liver tissue. Smears of liver 
tissue and peritoneal cavity n-cre taken. Sections were 
removed from the liver, gall bladder, spleen, pancreas 
and kidney. 1 he dog was killed. Histologically the 
liver .showed minor clianges on which Hartroft will 
report. 

VI. (No.' 23) Feb. 10/49. On the same morning a 
sand-colored hound, weight 13 kilograms, was operated 
upon. The hepatic artery was tied in the usual man- 
ner and the animal given no pencillin. 

Feb. II. The dog was anesthetized .and ojxined up. 
The liver was dark in color and in some areas was ne- 
crotic and s])ongy. There was a moderate amount of 
bloody fluid in the jicritoneal cavity. The omentum and 
the peritoneum rvere much thickened. The gall blad- 
der wall looked thin and necrotic. There was a foul 
odor as noted in former autopsies, even though the dog 
was still alive. Smears, cultures and specimens were 
taken as for dog No. 22. Histologically the liver was 
totally necrotic with millions of bacteria every'where. 

VII. We have observed the effects of penicillin after 
lig.ating the hepatic arteri’ for as long as three months 
post-o])erativcly. In one e.xperiment the dog was deli- 
beratei}' sacrificed three months after operation to study 
what had happened and to i-erif}’ the fact that the liga- 
tures were still effective. What remained of the gall 
bladder was a thickened, fibrous, ligamentous mass at- 
tached to the diaphragm at its point of origin from the 
anterior abdominal wall. It was surprising that in 
gross the liver looked rather normal though possibly 
reduced in size. 

VIII. -Another dog that survived appro.ximately 
three months was found dead in its cage one morning. 
-At autopsy it was found that a loop of bowel had been 
transformed into a voh'ulus Avith fatal intestinal con- 
struction. The liver, though possibly slighty reduced 
in size, was entirely normal in the gross. What remain- 
ed of the gall bladder Aras a small, fibrous, ligamentous, 
possibly calcareous mass of tissue firmly adhered to the 
surrounding liver lobes. On section, it gave a grittA' 
sensation to the knife. 

Histologically our colleague Hartroft reported sev- 
eral surprising features. (1) Dog No. 23, tretited Avith 
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penicillin, as stated alwve had the hepatic artery tied 24 
hours before it was sacrificed for exaniination._Therc 
was so little change that Hartroft questioned the efiicacy 
of the ligatures. For e.xample he found that the he- 
patic arterioles contained unclotted blood, and the bile 
ducts had an intact epithelial lining. Because of thi.s, 
in the future, we also suhniitted our ligated hepatic 
artery for examination. .-Xs a matter of fact, in the 
])ast three years we do not recall an instance in which 
a dog. withtnit penicillin, survived our method of tying 
the vessel. ( 2 ) The liver of dogs untreated with peni- 
cillin showed massive total necrosis. (3) Overwhelming 
mnnhers of bacteria, nearly all spore, hearing hacilh 
were everywhere jiresenl in the necrotic tissue, its blood 
vessels and bile ducts. .Also the pancreas and kidney 
.showed these in multitudes. 

Di.scussiox 

Certain novelty shops in 'I'oronto have for sale an 
egregious item known as the jackass iiarometer. It is 
chiefly in demand among such embittered intellectuals 
as. comprise the vanguard of unreason. It consists of 
a picture of a jackass on a flat plane, oliviou.siy saying 
‘‘hee-haw” and with a piece of real string protruding 
from its rear end, representing the animal’s tail. This 
barometer is meant to he hung out of the philosopher's 
window to indicate weather conditions. It is .stated in 
the accompanying instructions that when the string 
waves, it is windy ; when the string is wet. it is raining ; 
and when the string waves and is wet, it is stormy. 
This instrument {who knows?) might have delighted 
Ford Bacon, the father, if not the mother, of the induc- 
tive method, and the reasoning emjiloyed in our paper is 
about as direct. Thus, an antibiotic completely jn events 
the hejiatic necrosis normally consequent ujion tying 
the hepatic artery, therefore the necrosis is bacterial in 
nature, a fact which microscopic sections of the necros- 
ed liver confirm. The necrosis follows ligature of the 
arterial supply to the liver and does not follow ligature 
of the venous trunk; therefore the bacterial infection is 
anaerobic, again a fact wliich bacteriological studies 
have freciuently disclosed. In fact, the gangrene of 
the liver thus produced turns out to he a true gas-gan- 
grene, which nia 3 ' reasonably be compared with the cor- 
responding gas-gangrene of the leg in a wounded 
soldier. In the da 3 's before penicillin we attemined ti 
elucidate the function of the 'hepatic artery by adding 
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arterial blood to the portal vein. We do not in this 
paper intend to present evidence regarding the efficacy 
of preventing such necrosis by arterio-portal anastom- 
osis. In the meantime a wholly unc.xpccted bacteriologi- 
cal tool, strictly the product of time and induction, has 
illuminated a mysterious corner of physiology. The im- 
mediate urgent function of the hepatic artery is to keep 
the oxygen tension of the liver sulliciently high to dis- 
courage proliferation of anaerobic bacteria. The Oc 
tension of arterial blood, 72 mm. J ig, is present at an 
atmosphere above the earth 6.5 kilometers high; tiiat 
of mi.xed venous blood, 40 mm. Hg, represents an 0:; 
tension in an atmosphere 10.5 kilometers high. In the 
human pulmonary alveoli, this would ver 3 ' roughl 3 ’ re- 
present the dilference in tension between J'ike s Reai 
and Alount Everest. 

This function of the hepatic artery is a new type of 
homeostasis and is a curious piece of evolution in the 
elaboration of higher organisms. As to when the he- 
patic artery first appears in the animal scale we have no 
data. Jt would involve not only a study of the arterial 
tree, but of a symbiosis between the liver and organisms 
of the Welsh liacillus type, their natural occurrence in 
the gastro-intestinal tract, and their sub-lethal suppres- 
sion by sufiiciently high o.xygen tension. Limulus poly- 
phemus, the king crab, is a very ancient species. We 
should be glad to hear if its liver is serviced hy a hepatic 
artery. 

Summary 

Our exiieriments, using penicillin, settle a current 
controversy in favor of iJragstedt and his school, who 
maintain that the liver normally houses an obligatory 
anaerolie whicii proliferates and fills the liver when 
arterial blood is no longer otTcred to the organ. B 3 ' 
means of a few doses of penicillin it is possible almost 
regularly to tie the artery to the liver with apparently 
indefinite survival of the dogs. The physiological pro- 
)>crties of such animals will be reported in future 
jiajicrs. 

Tlivsf' vxiierlincnt.M uwi; much to the crlllc.al .‘iupcrvlsion 
of the He:i<l of the Deiuirtment, Dr. C. H. Be.st, 

Dr. E. A. Ry.an, Dr. .1. E, .Murray and Dr. E, S. Davies will 
be Blad O) hear that the many hours they spent with us 
early In the problem nt last bore fruit 

t.lr. Stnnie.v flartroft is resiionslble On' the post-mortem 
examln.ntlons. and he will report his llndlng.s l.-iter. 
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Anoxia and the Liver with Special Reference to Shock and Chronic Malnutrition 


By 

JOSEPH GJLLMAX' and THEODORE DILI AI AX 
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JoiiA.NXESituRG, .South .Xfrica 


T he elucidation of the etiology of cirrhosis and of 
steatosis of the liver has claimed the attention of the 
overwhelming number of investigators interested in he- 
patic disease in different parts of the world. A third 
ty]ie of liver reaction, characterized by the apjiearance 
of fat-free vacuoles and ivell known to those liaving had 
occasion to use the chlorinated h\-drocarbons e.x'ixirimen- 
tally in rats, is usually dismissed casiiall)' as hydropic 
degeneration without any further attention. 

During the last si.x years, renewed interest in the vac- 
uolar type of reaction was aroused niainl}- because of its 
ai>pearance frequently' in the liver and other organs of 
airmen dying from acute ano.via during combat. Tro- 
well (1940) has attemped to ascertain the various fac- 
tors involved in the genesis of this phenomenon by re- 
sorting to e.xjierimental techniques apjilied to rats and 
other laboratory animals. While the suggestion that 
congestion of the liver in anoxia increases the perme- 
abiliy of the sinusoids and this permits the pasrage of 
fluid into the liver cell is not entirely ac.'e[)table, Trowell 
nevertheless, is to be greatly commended for suggesting 
that all types of vacuolated cells may ha\'e a common 
pathogenesis. He included within the same aitegory of 
vacuoles those appearing after carbon tetra'chloride 
poisoning, the administration of adrenab’n. as well as 
those recored by Mallory (1901) and Pap{>enheimer 
and Han'thorne (1936) in the livers of human subjects 
coming to post-mortem examinatons and dj'ing from a 
variety of causes. He suggested that perhaps the vacu- 
olated cells seen in livers of protein-deficient animals 
also might be similar to those observed in the livers of 
individuals dying from anoxia 

In a previous study, we have dra^Yn attention to 


Editor’s Note: This article originally appeared in the South 
African Journal of Medical Sciences, 1948, 13, 11-43. Because 
of its classical nature permission was sought to reproduce 
It. The Editors as well as the authors kindly agreed to per- 
mit its reprinting here and the publishers loaned the en- 
gravings. It is felt that the article is of basic importance 
to hepatic pathology, and that American readers will pro- 
fit by studying it. 


water-clear cells in the livers of malnourished subjects 
recovering from an acute attack of pellagra (Gillman 
and Gillman, 1945). ■ These vacuolated cells, particular- 
ly, obtruded themselves during a survey of our large 
series of livers of individuals dying from a variety of 
different causes. These vacuoles were especially numer- 
ous after fatal haemorrhage, multiple injuries, carbon 
monoxide, prussic acid poisoning and in the livers of 
many still-born infants. 

After a fatal haemorrhage, the presence in the liver 
of cells resembling plant-cells and virtually indistin- 
guishable from those described by Elman and Heifitz 
(1941) and Elman et al (1943) in their protein-defi- 
cient dogs and rats, made it quite clear that the hydropic 
changes was a manifestation of a very sjieciai type of 
metabolism and not merely of an altered penneabiiity 
of the intralobular sinusoids. This was all the more 
possible because similar vacuolated cells have been de- 
scribed in skeletal and cardiac muscle (Kritzler, 1944). 
It soon became clear that both the vacuolated and plant- 
like cells were similar types of reaction, more csiiecially 
because they are often found associated in the same 
slice of liver. 

The abundance of material made it obligator)- for us 
to discover the several stages in the formation of rac- 
idated and of the plant-like cells, recording wherever 
the occasion permitted the behaviour of the other com- 
mon cytoplasmic inclusions, such as fat, chromidial sub- 
stance, glycogen and mitochondria. 

Thereafter, it seemed desirable to ascertain the extent 
to which one kind of anoxia permitted the development 
of vacuoles more than another. The large number of 
necropsies performed annuaih- at the IMedico-Legal 
Laboratories sers'ing the cosmopolitan city of Johannes- 
burg provided a very rich material for such a kind of 
investigation. 

Since the several conditions which led to the death of 
subjects whose livers formed the basis of this study 
could in different circumstances, lead to shock, a correla- 
tion was justified between morphological findings in 
human subjects and the physiological observations made 
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on the livers and other tissues of shocked animals. This 
correlation was greatly facilitated hy the splendid ob- 
servations made during the recent war. 

While the limitations of this type of correlation were 
fully appreciated, nevertheless, we still feel that such a 
correlation might assist in providing perspective on the 
relationship of the liver in such shock-states as might be 
followed by recovery or which might eventually lead to 
death. 

It is also our purpose through this type of compar- 
ison, to disclose that the several splendid investigations 
into the biochemical changes occurring in the blood and 
tissues induced in different ways remain incomplete as 
Jong as such investigations are not supported by hist- 
ological e.xamination of the various tissues of the shock- 
ed animal. 


jects dying unnaturally and therefore coming for ex- 
amination to the Medico-Legal Laboratories, Johannes- 
burg. The overwhelming number were .African males 
who died as a result of injuries sustained in industrial 
mishaps, brawls or street accidents. Carbon monoxide 
poisoning is particularh' common in Johanne.sburg. 
where, during the winter months, coal braziers are taken 
into poorly ventilated rooms. Deaths from prussic acid 
poisoning were the result of suicide or accidents during 
fumigation. 

By virtue of a special privilege extended by the ^lin- 
ister of Education to Professor Raymond A. Dart, we 
have been able to accumulate tissues from African sub- 
jects executed for murder and other crimes. In this 
way, 87 livers were accumulated during the last 18 years 
The livers from the latter cases were obtained usually 
20 minutes of death. 


Reactions undoubtedly occur first at the chemical 
level and sometimes such reactions may be translated 
rapidly through successive levels until they may become 
obser%'able at the morphological level. This certainly 
happen in the case of the vacuolar reaction. As will be 
shown later in this study, vacuolated and plant-like cells 
are frequently seen in the liver of subjects dying 
from acute shock, ft would therefore seem that e.x- 
amination of the several factors involved in this type of 
reaction might conceirably aid in disclosing several 
links in the chain of events which in some circumstances 
may be associated with the development of acute shock. 

Our original purpose in undertaking this study of the 
racuolated cell and its relation to anoxia was determin- 
ed mainly by our interest in the behavior of the liver 
in various forms of chronic malnutrition. After a con- 
sideration of the relevant evidence it is our intention to 
put forward the view tliat some kinds of dietary stimuli 
may lead to reactions in the liver which are simlar to 
those observed in ano.xia and in shock. This view we 
opine may serve to emphasize that seemingly unrelated 
stimuli may eventually lead to a similar disturbance in 
a fundamental physiological regulation and this in turn 
may have a common morphological end result. While 
it is essential to observe the several local events which 
eventually lead to a particular variety of injury to an 
organ, it is equally essential to appreciate that such a 
particular injury maj- represent a disturbance of a com- 
mon physiological regulation. The several different 
stimuli which eventually culminate in the disturliance 
of a physiological regulation may then become a useful 
technique or indicator for the elucidation of the factors 
immediately or remotely responsible for the mainten- 
ance of a particular regulation. It is in this way that 
we propose to e.xamine the significance of the r^acuolated 
and plant-like cell in livers of human subjects suffering 
from malnutrition and tho.se dying from a variety of 
different causes. 

Material and Methods 

The 275 livers which formed the ba.sis of this investi- 
gation were derived from tivo sources. The majority 

(188) were obtained from European and African sub- 


Tissues were fi.xed wherever possible in several dif- 
ferent ways for cytological and other investigations. 
Frozen sections were cut from all livers and these were 
stained for fat. As a routine, haemato.xylin and eosin 
sections were prepared from formalin-fi.xed tissue. All 
livers were stained for iron pigment. -A selected series 
of livers were .stained for mitochondria by Dry’s ( 1945) 
modification of Altmann's aniline fuchsin-methjd green 
technique, for glycogen with Best’s carmine, and for 
chromidial substance with pyronin-niethyl green. In 
addition, selected livers were stained with Pasini’s mix- 
ture and a modification thereof found useful for the 
purpose (Gatenby and Painter, 19.57). 

It should be strongly emphasized that unless vacuoles 
in the liver cell contain the curiou.s inclusion bodt’ or 
rodlet, it may be extremely difficult in sections prepared 
from paraffin-embedded tissues to decide whether or not 
a particular vacuole contains fat. For this reason frozen 
sections stained for fat were always prepared when vac- 
uoles were seen in the haematoxylin and eosin sections. 
It should be added that a cell rich in glycogen may 
sometimes resemiile a plant-like cell and therefore the 
additional precaution was taken of staining alcohol-fixed 
tissues with Best’s carmine. 

Pattern of Reaction of the Liver in Acute 
Anoxic Deaths 


In the overwhelming number of acute deaths listed 
in Table 1, the liver usually exhibited one or both of 
two patterns of reaction. In the first, the hepatic cell 
develops one or more cytoplasmic vacuoles and hence 
may be conveniently named the “vacuolar pattern of 
reaction' (Fig. Ij. In the second, the cytoplasm loses 
its stainable contents to become optically empty, while 
the nucleus, lodged near the centre of the cell, is seem- 
ingly suspended by a number of widely separated, deli- 
cate cytoplasmic threads from the apparently thickened 
cell membrane. The resemblance to a plant cell, even 
when the cytoplasm contains a sparse quantity of gran- 
ules embedded in an abundant amount of ground*" sub- 
stance, is so unmistakable that we have suggested the 
name of plant-like cell pattern of reaction (Fig 2 to 
I'ig. 8). 



350 


Volume 16 
Xumber 10 


Tin-: American Journal of Dioestive Diseases 


The genesis and fate of the vacuole. 

The non-fat. non-glycogen-containing, fully-forniefl 
vacuole has been observed in the liver by .several inves- 
tigators dating back to Mallory’s observations (1901). 
Pap])enheimer and Hawthorne (1936) have also de- 
scribed similar vacuoles in the livers of human subjects 
dying from a varietj' of causes. These two investigators 
were particularly intrigued by the granular rodlet or 
delicate meshwork usually seen in this vacuole. They 
did not attempt to e.xamine the genesis of cither the 
vacuole or the ])eculiar inclusion body. During the re- 
cent war Afueller and Rotter (1942) recorded the jires- 
ence of fat-free vacuoles, either optically em])ty or filled 
partially with refractilc granules staining lighty with 
eosin, in the livers of four airmen who died from high- 
altitude anoxia. Similar observations were made by 
Buchner (1942). and Pichotka (1942), Pichotka ob- 
served these vacuoles in guinea-pigs subjected to re- 
duced supplies of oxygen at normal pressure, while 
Mueller and Rotter (1942) described them in the liver 
cells of four airmen, dying from high-altitude anoxia, 
as hig round or polyhedral fat-free vacuoles, optically 
empty or partialh’ filled with refractile granules stain- 
ing faintly with eosin. In the former instance, the vac- 
uole was lined by a crescentic rim of slightly acidophilic 
homogeneous material. Hesse (1942) a])parently 
found identical vacuoles, especially in livers of drowned 
or suffocated individuals. Similar vacuoles were ob- 
served by T-adewig ( 1943) in the livers of guinea-pigs 
expo.sed to chloroform vapour for three to five hours. 

Kritzler (1944) gave a full description of the vacuoles 
in the livers and other organs of 27 airmen dying from 
high-altitude anoxia and not suffering any external in- 
jury. In Kritzler’s cases, the vacuoles were also foun> 
in the sarcoplasm of cardiac muscle where they varied 
in size from 2 to 12 micra and in number from 1 to 15. 
The large vacuoles usually encroached on the nucleus, 
single or double concavities or pronounced crescentic 
deformities usuall}' resulted. The nuclei appeared to 
indent the vacuoles. Ihe majority ot the vacuoles usual- 
ly contained a single centrally or excentrically located 
particle about 1 micron or less in diameter in the case of 
the heart vacuoles and, slightly larger, in those of the 


liver cells. 1 hese inclusions were about the same size 
m the large as in the small vacuoles. Kritzler also ob- 
served similar cytoplasmic structures in the pancreas, in 
eosinophilic cells of the pituitary and in cells of the 
stomach while in the kidneys he recorded a peculiar 
watery swelling, the endothelial cells of the capillaries, 
despite the tight packing of the corpuscles, bulged into 
the lumen, almost touching those of the opposite wall. 
In order to discover whether appearance of vacuoles 
was .specific to ano.xia, Kritzler investigated the livers 
and the hearts in 14 cases dying from other causes. In 
these cases, vacuoles were often found in the heart, 
though in four of five cases of carbon monoxide poison- 
ing, vacuoles were also found in the liver. Kritzler af- 
firmed that vacuolar changes in the cell were not af- 
fected by the length of time intervening from the time 
of death and the performance of the necropsy. 

The most coinpreheiEsive account of the structure of 
the vacuole and the factors determininj its formation 
has been jirovided by Trowell (1940), particularly as 
observed in tbe livers of rats, rabbits, guinea-pigs and 
monkevs. By much jiainstaking experimentation Tro- 
well was led to conclude that the vacuoles were the con- 
se<iuence of intense conge.stion of the liver associated 
with acute anoxia. 

In summarizing the literature, it would appear that 
the vacuole has the following characteristics: (1) the 
wall may be a little darker than the enclosed contents 
(Trowell) ; it may be in the form of a faintly staining 
eosinophilic rim (Rotter and Mueller, Pichotka) ; (2) 
it is ojitically empty (Trowell, Kritzler) or it may con- 
tain fine translucent or faintly eosinophilic granules 
(Rotter and Mueller). Despite his repeatedly e.xpress- 
ed opinion, Trowell states that the contents sometimes 
contained a homogeneous material which stained lightly 
with cytoplasmic dyes, pale red with eosin, grey with 
iron haemato.xylin, pale bluish-grey with haemalum — 
aurantia — aniline blue mixture used by Marshall and 
Trowell (1943). According to Trowell these staining 
reactions resembled those of plasma protein as seen by 
comparison with stainable contents of adjacent blood 
vessels; (3) tbe vacuole may contain a spherical, thread- 
like or rod-like inclusion (Mallory. Pappenheimer and 


FIG. 1. A cluster of liver cells showing punched out, fat- 
free, glycogen-free vacuoles near .a central vein; fromaca.se 
of pru.ssic acid poisoning. X 325, stained with hiematoxy'lin 
and eosin (H-t-E). 

FIG. 2. A mass of plant-like cells extending from the 
central vein of one lobule to the central vein of the next 
lobule. Note how the entire segment of one lobuie is affected 
and that plant-like celis are found close to the portal tracts 
(a;b). X 50. stained with H-l-E. Case of traumatic asphyxia 
PIG. 3. High power study of portion of Fig. 3 to show the 
morphology ot the plant like cell. The porttil tract seen 
in the figure is the one shoAvn at a in Fig. 2. Note the ab- 
sence of congestion and the great enlargement of the indi- 
vidual cell as compared with Fig. 1. X 325. 

FIG. 4. The liver showing plant-like cells after a rapidly 
fatal hajmorrhage. X 325. 

FIG 5. Another region of the same liver as depicted in Fig. 
2, to show rarefaction of cytoplasm and an increase of non- 
stainable ground substance: this is the early stage in the 


formation ot plant-like cells. X 325, tained with 
FIG. 0. Plant-llke cells near portal tract and numerous en- 
larged chromatolytic nuclei as compared with hyperchroma - 
tic nuclei near the top and bottom ot picture. X 325. A case 
of fatal htemorrhage. 

FIG. 7. Plant-llke cells containing variable-sized masses ot 
colloidal material; some of these masses are about the size 
ot the nucleus (a), some halt-filled the cell (c); and optic- 
ally empty cell (b). X 650, stained with Pasini’s mixture. 
From a case suffering fatal Injuries. 

PIG. 8. Mitochondrial preparation ot a mass of plant-like 
cells in the liver of a subject after hanging. Note the dis- 
tribution ot mitochondria particularly under the cell mem- 
brane; for the rest the cytoplasm is filled with non-stain- 
able material; glycogen was not present in these liver celts. 
Compare with Fig. 3. Such types ot cells are fretiuently 
seen in the livers of jiellagrins. X 850, stained with Dr>’s 
modification of Altmanns aniline fuchsin-methyl green 
technique. 
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A. .1. O. V . 

OcIoIkT. i;t4!l 

Hawthorne. Rotter and Mueller, and Kritzler) ; (4) 
the vacuoles contain neither fat nor glycogen: (5) the 
glycogen, mitochondria and ribonucleic acid aggregates 
show no particular orientation nor is there any change 
in the.se components as compared with normal cells 
( Trowell) : (6) the vacuole is seen in the living cell and 
is not the product of antolysis; in teased fresh liver the 
vacuole maintains its integrity after rupture of the cell 
membrane (Trowein. 

If the significance of these vacuoles in the cells of the 
liver and of other organs in anoxic deaths is to he un- 
derstood. then clearly the events in the cell leading up 
to formation of the vacuole need to be more clearlv esta- 
blished. .4 knowledge of the morphogenesis will also 
sen-e to remove some of the discrepancies in the litera- 
ture pertaining to the .structure of the vacuole, especially 
as cvtological inve.stigations are often presented without 
reference to the dynamics of metabolism of the cell 
immediately preceding death. 

A given cytoplasmic inclusion may quite easily as- 
sume widely divergent morphologies at short intervals 
of time. These divergences may he sufficiently well- 
marked to cause some confusion when not related to the 
developmental history of the cytoplasmic inclusion in 
question. Unfortunately, iir fixed and stained prepara- 
tions the morphogenesis of the vacuole, like that of any 
other inclusion, can only be pieced together and there- 
fore it is not always ]wssihle to he certain that events are 
arranged in the same serial order as they occur in the liv- 
ing cell. Nevertheless, the reconstruction of the stages 
of the morphogenesis of the vacuole even in section does 
serve to emphasize the importance of the dynamics of 
the process and al.so relates the events leading to the 
formation of the vacuole with corresponding effects on 
the other cytoplasmic structures. 

In haemato.xylin and eosin stained sections of the 
liver, the A-acuoles are easily recognized by their sharp 
contours emphasized by the more intensely coloured 
cjtoplasm CFig. 1). The small or large, round or oval 
pimched-out vacuoles are to he found in any part of the 
cell (Figs 9 and lOI. Sometimes they appear to be 
more numerous near the biliary pole, while at other 
times or in different cells they congregate near the sin- 
usoidal pole or around the nucleus where they are often 
disposed in the form of a crescent. In this region the 
vacuoles may indent the nucleus and more usually the 
nucleus deforms the vacuole. When numerous, the con- 
tiguous walls of adjacent vacuoles may disappear and 
the fused vacuoles ma}’ form a variety of different pat- 
terns (Fig. 11). 

-‘\11 investigators are agreed that the vacuoles may be 
optically empty, and with the exception of Trowell a' 
are also agreed that sometimes a prominent granule may 
be seen lying in the centre or towards the periphery of 
the vacuole. The granule or rodlet is not a constant 
feature in our series of livers, although they were ob- 
served consistently in some livers (Fig. 9, 10, 12, 14) 
and particularly in the livers of still-born infants. When 
tile Vacuole and its contained granule indented the nuc 


leus slightly, the picture was almost indistinguishable 
from that observed in the young spermatid with its large 
optically empty acrosomal vesicle and the acrosomal 
granule (Fig. 9). The appearance of the granule (Fig. 
12,a') or rodlet (Fig. 13,b) within the vacuole in the 
liver cell is conditional apparently on some special type 
of metabolism which does not prevail in all liver cells 
at the same time. 

The wall of the vacuole in haemato.xylin and eosin 
sections is often very sharp and may even be intensely 
eosinojdiilic. In some instances the wall is less well 
defined and a thin eosinO]>hilic film extends irregularly 
into the empty space. Occasionally the wall is so in- 
distinct that the vacuole is represented by a localized 
rarefaction in the cytoplasm. While on casual examin- 
ation. even under oil immersion objectiv'e, the punched 
out vacuoles appear to be optically empty, careful mani- 
jmlation of the light often reveals the presence of small 
non-staining granules or extremely small vacuoles tight- 
ly ]>acked together and completely filling the main vacu- 
ole. .‘\s w'ill be more fully indicated, the contents of 
these vacuoles can only be seen to advantage when stain- 
ed with Pasini’s mixture or in Helly-osmic-fixed tissue 
stained with Dry’s modification of Altmann’s aniline 
fnchsin-methyl green technique. In haematoxylin and 
cosin-stained sections, frequently one of the granules 
in the vacuole appeared to be larger and exhibited a 
greater affinity for eosin than did the others. This 
special granule is doubtless the precursor of the granu- 
lar or rod-like inclusion body. However, it should be 
mentioned that not all vacuoles contained these numer- 
ous fine granules anrl consequently appeared to be op- 
tically empty. This observation was confirmed later 
with the aid of special techniques. 

in haematoxylin and eosin preparations tsvo main 
types of vacuoles are therefore to be seen even in one 
field ; these are the vacuole filled with discrete particles 
and an optically empty vacuole. Moreover, all transi- 
tions from the one to the other may be recognized. 

The vacuole can assume a \Tiriety of apjjearances, al- 
though the most striking one is characterized by a rather 
sharply-defined eosinophilic wall enclosing an optically 
“empty” space in which a spherical, intensely eosino- 
philic lx)dy is lodged (Figs. 9 and 10). Only 
Buchner and his associates previously recognized the 
presence of masses of minute granules or tiny vacuoles 
within this large vacuole and these granules as already 
mentioned may often be seen when the illumination 
is adequately adjusted. 

When formalin-fixed sections are stained with Pas- 
ini’s mi.xture or when Helly-osmic-fixed sections are 
stained for mitochondria, a series of different pictures 
immediately becomes apparent. At least in our cases, 
the optically empty vacuole is the exception rather than 
the rule. Instead, a mass of delicately stained particles 
(pale blue to dark blue with Pasini’s stain and light 
green to emerald green with a modification of Altmann’s 
stain) are now distributed in regions corresponding to 
the clear vacuoles seen in haemato.xylin and eosin-stained 
sections (Fig. 11, a and b, and Fig. 14, a and b) More- 
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over, these special stains permit the recognition not only 
of several stages in the formation of the clear vacttolc 
but also of the modifications in the related cytoplasm. 

Vacuoles appear to form predominantly in mitochon- 
dria-rich cells or in cells in which there is an abundance 
of chromidial substance or microsomes and in which 
some stainable glycogen is to be found. In .such cells the 
mitochondria may be filamentous, spherules, rodlets or, 
occasionally, large prismatic bodies extending complete- 
ly across the cell such as we have described in some pel- 
lagrins (Giilman and Gillman, 1948). Vacuoles also 
develop in the very dark tyjie of liver and which con- 
tains an abundance of mitochondria and usually also of 
glycogen. 

fn their simplest and earlie.ct recognizable form the 
precursors of the vacuoles arc represented by .small 
clusters of minute green or blue-staining particles which 
have features indistinguishable from Claude’s micro- 
somes (1946a.b.c). Sometimes a larger ftichsinophilic 
particle may appear to be lodged in the centre of a tin- 
cluster which may he about 1 to 2 micra in diameter 
These clu.sters may merge with the cytoplasmic granules 
or the^^ may remain discrete masses f Fig. 13.a). Sonic of 
the discrete clusters even at an early stage may be cir- 
cumscribed b.v a ftichsinophilic rim apparently dcri'-c'i 
from a fusion of related mitochondria in the same 
as often occurs around f.at globules f Gillman and Gill- 
man. 1948). Whether or not this ftichsinophilic mem- 
brane precludes the fusion of related clusters is not easv 
to decide, but it may be affirmed with some assurance 
that as the grannies disappear, the ftichsinophilic rim 
becomes more empliasized and when the vacuolar con- 
tents arc reduced to a minimum, only a large fuchsino- 
philic particle or rodlct persists for a time at least in a 
seemingly optically empty space (Figs. 9 and 10). This 
particle can be larger than ain^ of tl'c largest spherical 
mitochondria ; at this stage this type of vacuole can be 
easily mistaken fora nucleus (Figs. 12. 13 and 14). On 
the other hand, small clusters of particles may not ac- 
quire a ftichsinophilic rim. These clusters continue to 
enlarge bj" an accession of jiarticles emerging from the 
ground substance. Such clusters may fuse with neigh- 
boring ones to form bodies which may be as large as 
the nucleus (Fig. 17.a) or they mav almost fill the 
greatly enlarged cell (Fig. 15). In the latter instance the 
granular contents are easily recognized. 

Both the small and large bodies are usuallj' located in 
the part of the cell where the mitchondria are most 
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abundant . Although the spherical bodies form in mito- 
chondria-rich cells, the continued growth of these bodies 
is associatetl with a sharp reduction in the number of 
mitochondria. The bodies, however, are usually lodged 
in the part of the cytoplasm where mitochondria are 
most abundant. When such large Ixidies or clusters de- 
velop a fuchsinopbilic rim they, too, may often be mis- 
taken for the nucleus, especially when one of the tiny 
small particles maj' become progressivelv separated 
by a water-clear ground substance (Fig. ]3.b and 
Fig. 15). At the same time these particles may 
lose their affinity for .stains so that a round or oval area 
is formed in which a round or rcKl-likc inclusion may 
be lodged (Figs. 9 and 10). In such cases the trans- 
lucent particles arc recognized with difficulty. This 
now results in one type of vacuole. 

On the other hand, once the spherical brKltes are 
formed, instead of becoming translucent, the comstitii- 
ent particles of these bodies accjuire a greater affinity for 
dyes (Fig. ll.a); they fuse and in this way form a 
.small ma.ss of homogeneous colloid and this as.sumes 
the same shape as the body from which it was originally 
derived. The cell mav thou contain several small masses 
of colloid (Fig. 11). In some case.s, the colloid is 
thereafter, rarefied and the staining properties arc 
gradually tost. Various stages in this process arc seen 
in Fig. 11. All the colloid may then disappear complete- 
ly and a large irregular clear area persists in the cell. 
When several large masses of colloid di.sappcar in this 
fashion, the cells acouirc a inorpholog}', chracteristic of 
the plant-like cell to be described later (Fig 7). .'iomc- 
times the rarefaction occurs within the centre of the 
.globule of colloid. The centrally situated clear area 
thus produced may increase at the expense of the peri- 
pherally related colloid until eventually an optically em- 
pty vacuole may be surrounded bv a narrow incomplete 
rim of colloid (Fig. ll.cV This rim probably corres- 
ponds to the flimsv strands of eosinophilic material 
noted in baematoxylin and cosin preparations and de- 
scribed originally by Rotter and ^lueller. In such vacu- 
oles. the translucent granules of the bodies are no longer 
discernible. This is at once evident from a comparison 
of sections stained in the same way and portrayed in 
Fig. 15. The minute particles in some obscure way 
have undergone a change from a more solid to a liquid 
phase. 

.'\s already mentioned, the spherical inclusion may al- 
ready have appeared even before the clusters of micro- 


FIG. 9. Cells showing vacuoles containing spherical Inclu- 
sions. Note cell in centre of field contains an Inclusion body 
lying In contact with flattened portion of the nucleus. This 
cell resembles a spermatid with its acrosomal vesicle and 
acrosomal granule. X 875, stained with iron hatmatoxylin. 
From a case of carbon mono.vlde poisoning. 

FIG. 10 Another portion of the same liver as in Fig. 9 to 
show numerous vacuoles, each containing an Inclusion body. 
Note also different sizes of inclusion body. X 875, stained 
with iron hffimatoxylin. 

FIG. II. A cluster of cells containing large vacuoles. These 
cells are now almost plant-like cells. At ‘'a’% the discrete 
granular contents of the vacuole may be recognized; at "b”. 


the granules are fu.slng to form colloidal material. In the 
centre of the field “c". an optically empty vacuole may be 
seen containing a few thread-like inclusions, the other vacu- 
oles In the same cell cither contain colloid or granular mat- 
erial in the process of being converted into colloid. X 1,000. 
stained with PaslnVs mixture. A case of fatal hfemorrhage 
following a stab Into a pulmonary artery. 

FIG. 12. Numerous large granular vacuoles surrounded by a 
definite membrane. Note the prominent spherical inclusion 
body at "a" and also the uniform size of the granular con- 
tents. X 1,000, strained with Paslni’s mixture. From a care 
ot prussic acid poisoPing. 



A. J. D. IJ. 
Oflol'ev, l'.<4y 


Anoxia and the Liver with Special Reeerence to Shock 


359 


somcs are sufficiently discrete to be regarded as consti- 
tuting a distinct body. Tlicreafter the particles aggre- 
gate around the prosjiective inclusion and they increase 
in size, acquiring an intense affinity for stains. In Fig. 
17, a, a photomicrograph of a section stained with a 
modification of Pa.sini’s mixture, the minute particles 
constituting the several bodies shown at a are stained 
such an intensely blue colour that it is only just possible 
to recognize the fuchsinophilic spherical inclusions. On 
the other hand, the inclusion sphericlc may appear later 
when the discrete particles are more clearly visible. Tn 
both instances, however, the inclusion may persist until 
the bodies have enlarged considcrabh^ assuming the 
size in some instances equal in diameter to one or even 
three times the size of the nucleus (Fig. 12 and 14). 

IVhen several vacuoles appear in the same cell, some 
may contain the spherical inclusion, while it may he ab- 
sent from others (Fig. 9, 10 and 12). The size of these 
inclusions may vary considerably and does not appear 
to have any relation to the size of the vacuoles (bigs. 10 
and 14). The inclusion may be first visible in well- 
stained iron-haemato.xylin prejiarations or they may be 
so large that they almost half-fill the vacuole (Fig. 10. 
It has been our experience that inclusions arc much more 
frequently found in the livers of still-born infants than 
in adults. 

The inclusions arc most frcciucntly single Imt occa- 
sionally they may be double. In the latter ca.se, they 
may be widely scjiaratcd or they may be in such close 
apposition that they result in a dumb-bell shaped in- 
clusion. 

The rodlets and thread-like inclusion described by 
Pappenlicimer and Hawthorne and which we have oc- 
casionally seen in our scries of livers, have a different 
origin from the .spherical inclusion. They appear to be 
derived from the membranes separating contiguous 
vacuoles which have fused to form a large vacuole. In 
the cell containing the large vacuole filled with granular 
contents (Fig. 15), two smaller vacuoles can be seen 
near the twin nuclei. In the one, part of the wall of a 
, vacuole has disappeared, while in the other it is still 
complete. The prominence of these walls is related to 
the fuchsinophilic properties as depicted in Fig. 14, b. 
which is a feature of some of the vacuoles as described 
above. In Fig. 13,b, a part of the fuchsinophilic mem- 
brane is still in contact with the periphery, while in the 
related vacuole a large rod-like fuchsinophilic inclusion 
is lying free although a delicate thread may be seen 
stretching from the rod to the periphery of the vacuole. 
This rod, together with the thread, is the remains of the 


wall separating two vacuoles which have now run to- 
gether. Frequently, these fuchsinophilic walls may per- 
sist as delicate threads lying free within the vacuole. In 
such cases they may form rather complicated patterns. 

We have gained the impression that vacuolar struc- 
tures usually develop in cells containing an abundance 
of chromidial substance. As the vacuoles increase in 
number and size there is also a reduction in the amount 
of stainable chromidial substance. We arc also satisfied 
that the precursors of the vacuoles arise in glycogen-rich 
cells and that the glycogen becomes sharply reduced 
when the vacuoles enlarge and become more numerous. 
Whether the glycogen, mitochondria and chromidial 
substances participate directly in the formation of the 
vacuoles is difficult to decide. .'\t any rate, it can be 
claimed that the type of metabolism which is conducive 
to vacuole-formation is associated with a reduction in 
stainable mitoebondria, chromidia and glycogen. There 
is more than sufficient evidence from our investigations 
that iron-containing cells in cytosiderosis do not easily 
develop vacuoles, but once such vacuoles appear stain- 
able iron at first becomes arranged around such vacuoles 
and then later is sharply reduced in the cell. Often in 
livers the plant-like and vacuolated cells can be easily 
detected under low power in appropriately stained sec- 
tions by the absence or sharp reduction in the iron pig- 
ment (Fig. 22). It would thus apjicar that even in ad- 
vanced cytosiderosis of the gravity jiortrayed in Fig. 22. 
the iron pigment can be mobilized rapidly if the appro- 
priate metaboH.sm is produced. 

The nucleus in the early stages does not exhibit any 
change which can be consistently correlated with the 
formation of vacuoles. The nucleus exhibits a wide 
range of morphologies even in non-vacuolatcd cells. 
However, when the cell is filled with vacuoles the nuc- 
leus is often very hyperchromatic. It should be notei' 
here that sometimes large chromatolytic nuclei may be 
associated with cytoplasmic vacuoles, as in plant-like 
cells (Fig. 6). Such nuclei are not a specific feature of 
livers in anoxia, for we have frequently detected their 
presence in the fragments of liver removed from living 
infant and adult pellagrins by aspiration biopsy. We 
have consistently found them in biopsy fragments re- 
moved from young and old diabetics. 

Congc.stion of the sinusoids was a variable feature i’ 
livers of patients dying from anoxia even in the 
livers of still-born infants. While vacuoles arc fre- 
quently seen in congested areas of the liver, we were 
unable to establish any correlation between vacuolation 
and the degree of congestion in adults as did Trowel! in 


FIG. 13. Liver cells showing spherical inclusion body in 
large clear vacuole of “a”, rod -like inclusion body at "b’’ and 
Inclusion bodIe.s surrounded by very granular material at 
'c '. X 1,000, A case of carbon monoxide poisoning. 

FIG. 14. A granular vacuole without an Inclusion body and 
without a thick limiting membrane as depicted at “,a”, and 
at b a very large vacuole containing granular contents 
and a spherical inclusion, lying in a binucleated cell. X 1,000, 
a Pasini s stain. A case of carbon monoxide poisoning. 

FIG. 15. A verj- large vacuole, filled with granular material 


lying In a binucleated cell. Near the two nuclei the remain.? 
of the fuchsinophilic membrane.? of the vacuole may be 
seen. This vacuole has fused with the larger one. Immedi- 
ately above the nucleus, a membrane still separates the 
contents of a smaller vacuole from that of the larger one. 
X 1,000. Paslnl’s stain. From a case of a.sphyxia (throttling). 

PIG. IG. Note the granular nature of the thick rim around 

a large clear fat vacuole. In frozen sections, the clear vacu- 
ole stains with Sharlach and the rim stained in this figure 
remains an optically empty rim. X 1,000. Pasini’s stain. 
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his experimentai animals. However, in still-horn in- 
fants we (lid find that racuolcs were very commonly 
found in intensely congested livers, although they were 
often also found in anaemic livers. In view of our ex- 
perience in adults and infants, we hesitate to a.scrihe 
the vacuoles only to the transudation of fluid from the 
sinusoids into the cells. 

While the recent work of 0])ic (1947) has demon- 
strated that exposure of the liver cells to h 3 'potonic 
solutions results in a loss of stainahility of the mito- 
chondria and the formation consetiuently of foamy cyto- 
])lasm, the effects so achieved hear no relation to the 
phenomena noted during the various stages leading to 
the formation of vacuoles. Since vacuoles are not post- 
mortem artefacts, they become a manifestation of an 
altered metabolism. While congestion of the liver may 
facilitate such a metabolism, this is to he regarded as an 
incident in the development of anoxia and not necessari- 
ly related ctiusally to the formaton of the vacuoles, 
which may appear in livers where there is little if any 
congfestion. We cannot accept Trowell’s view that fluid 
cannot accumulate in the “space” between the sinusoidal 
reticulum and the liver cell hut instead jiasses directly 
into the liver cell. By various technicjues we arc able in 
baboons to produce large pools of fluid in this siiace. Be- 
sides, both Eppinfer (19.38) and Bossic (19.3.3) have 
reported fluid in this space and when excessive have 
named the reaction “serous hepatitis”. This we have 
also seen in some cases dj'ing from carbon monoxide 
poisoning, hut it is the e.xception rather than the rule. 
While we do not deny that in anoxia the contents of the 
liver cells arc transforming^ from a solid to a more fluid 
state, such a transformation is the consetiuence of modi- 
cation in metabolism rather than a manifestation of 
simple osmotic phenomena whereby fluid is able to jiass 
from the congested sinusoids to be segregated in the 
cytoplasm of the liver cell ; i f this were not the case it 
would not be possible to account for the complex trans- 
fonnations described in the cytoplasm, associated with 
the formation of the vacuole. 

The vacuole therefore represents a manifestation of 
an altered metabolism which niay be found in deaths 
immediately attributable to anoxia. It cannot be ex- 
])ected that the vacuole will always exhibit the same 
type of morphology. The round or oval, optically 
empt}^ vacuole is merel)^ one of the patterns adopted by 
the vacuole during its evolution. When isolated from 
preceding events in its morphogenesis it is reasonable 
to presume that such a vacuole represents a segregation 
of fluid which Trowell derived immediately from the 
blood plasma. The peculiar morphogenesis of the vacu- 
ole, its variable relation to the sinusoidal pole of the 
cell, the associated modifications in other cytoplasmic 
inclusions, ivould all strongly suggest that the events 
leading to the formation of the vacuole are the conse- 
quence of a peculiar metabolism emerging rapidly in 
the special conditions associated with anoxia. Whatever 
fluid does accumulate in the vacuole is the consequence 
of a local metabolic process rather than only an in- 
creased permeability of the sinusoidal wall and of the 
cell membrane. 
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The filaiil-likc cell 

The plant-hke cell has a very distinctive moriihology 
flMgs. .3 and 4). When fulh- developed, this tvpe of 
cell IS about 1% times or more the size of the ordinary 
Ii\cr cell. ^ In haemato.xjdin and eosin preparations, the 
accunuilation of a narrow zone of basophilic material 
containing a number of eosinophilic rodlcts or sphe- 
rules in the peripherv of the cell, emphasizes the cell wall 
which seems to acquire a double contour. If allowance 
is made for the curious arrangement of the cvtoplasm, 
it is evident that the cel! membrane is actually thin 
though veri" sharply defined. The nucleus is located 
near the centre of the cell and is embedded,in an irregu- 
lar mass of basophilic cytoplasm which is continued a- 
long three to five widely separated strands (Fig. .3). 
These strands become continuous with the ba.sophilic 
rim in contact with the cell membrane. The several 
.strands of cytoplasm sub-divide the cell into a number 
of rectangular or trapezoidal compartments which most 
prohablv contain some fluid but which usually appear to 
lie devoid of an\' structure. 

In Helb'-osinic-fixed tissues stained by Dr 3 '’s method 
the cell is seen to be devoid of mitochondria except a- 
round the nucleus, along the cytoplasmic strands and 
near the cell membrane (Fig. 8). In these s}>ecial situ- 
ations the mitochondria are in the form of long deli- 
cate filament or short coarse rodlcts or even spherules, 
and usually associated with translucent globules. Both 
gh’cogen (Fig. 18) and chromidial substance are sharp- 
ie reduced and these, too. are distributed in the same 
parts of the cell as are the mitochondria. While fat 
globules arc sometimes found in the plant-like cell, they 
are usuallv absent from the clear areas within the com- 
partments. 

-Again, as in the case of the vacuoles, the events lead- 
ing to the formation of the plant-like cell were recon- 
structed b 3 ' arranging in-a serial order the types of cells 
which we believe to be significant in the genesis of this 
type of cell. 

An increase in ground substance with a consequent 
dispersal of the closely packed mitochondria may he 
regarded as an early stage in the formation of the plant- 
like cell (Fig. 5). This is associated with a significant 
increase in the size of the cell. This t 3 'pe of cell, now 
containing much ground substance and dispersed mito- 
chondria, may have little significance when taken out of 
its conte.xt which includes all the other intermediate 
stages in the genesis of the. plant cell ; it is similar in 
many respects to a cell containing much glycogen, as 
often seen in recovering fatt 3 ' livers. However, when 
considered in terms of the other stages resulting in the 
plant-like cell and observable in the same liver, then the 
above-mentioned cell docs not become significant as a 
precursor of the plant-like cell. 

With the greater dispersal of the mitochondria, fme 
translucent particles come into view. At first widely 
dispersed, they are later segregated into clumps occupy- 
ing the spaces between the mitochondria. These clusters 
of particles increase in size, fuse with neighbouring 
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dusters until they fill a large segment of the cell. Sim- 
ultaneously. the mitochondria lose their affinity for dyes, 
and thereafter they seem to merge gradually with the 
ground suh.stance from which eventually they cannot 
he differentiated. Frequently, the mitochondria r 
sumes a spherical form and only then disappear from 
view. Only a few rohu.st mitochondrial rodlets persi.st 
around the nucleus, and distrihuted also along the cyto- 
plasmic strands and helow the cell membrane. In mito- 
chondrial preparations, the clusters of translucenf 
particles occupying the spaces between the cytoplasmic 
strands may acquire a greenish tinge; later the dye be- 
comes suffused throughout the rectangular compartment 
and the individual particles lose their discreteness as 
they merge to fonn a green-staining body which stains 
an orange colour when Pasini’s mixture is used (Fig. 
7), There may he several such Iwdies and these may he 
surrounded by mitochondria. Some of these bodies may 
fuse and the resulting mass thus formed occunies an 
area about the size of the nucleus fFi"-. 7. al. With the 
enlargement of these masses, the staining affinitv is 
gradually lost and eventualK^ the masses become com- 
pletely translucent, occupying a large optically cmnt\ 
area of the cell fFig. 7, h). 

It should be mentioned that the grcen-,staining bodies 
arc indistinguishable from the precursors of the vacu- 
olated cell. In the plant-like cell, however, the green 
bodies may fuse to form large masses of colloidal mat- 
erial occupying an area of the cell equivalent to about 
three times that of the nucleus fFig, 7,c), With the 
gradual loss of affinity for dyes, the colloid is gradually 
converted into optically empty material filling a large 
compartment within the cell. At one stage the space may 
be occupied in part by an optically homogeneous mater- 
ial and in part bj' colloidal matterial. 

It may be gathered from the foregoing that the jdant- 
like cell and the vacuolated cell develop in very much 
the same way. The former may lie regarded as a much 
more advanced reaction than the latter. In both in- 
stances it may often happen that optically empty vacu- 
oles or compartments in the cell may form without ex- 
hibiting the several peculiar morphologies mentioned 
above. This is especially the case in haemorrhage 
where the plant-like cel! may apiiear rapidly in the liver 
u-ithout the cytoplasm developing any special affinity 
for dyes. 

The plant-like cells usually occur in clusters fFig. 2 
and big. 5); thej" may be distributed throughout an 
entire segment of a lobule or even throughout the entire 
loliule. although they appear first near centre of the 
lobule, two or three layers of cells removed from central 
vein fFig. 2). In this connection it should also he 
added that there is a widely prevalent \dew that the port- 
al tracts arc consistently separated by a rather constant 
distance from the hepatic vein radicles. This is not en- 
tirely in accordance with our observatons, as determned 
from numerous injected specimens and of serial recon- 
structions of human and animal livers. Large hepatic 
veins may cross the porta! tracts and in fact may appear 
to be encased by the same layer of connetive tissue. 


This is particularly significant as far as the distribution 
of the plant-like cells is concerned, for sometimes when 
they appear to be located around the porta! tract (Fig. 
."I), examination of serial sections usually reveals the 
proximity of an hepatic vein radicle. This does not 
mean, of course, that some types of reactions do not 
show a predilection for the central region of the liver 
lobule as happens in the case of noisoning with chlor- 
inatcfl hyclrocarbons. hut care is always necessary in loc- 
alizing a reaction, particularly when it is associated with 
a modification in the vascular pattern. 

In some favourable specimens in our collection the 
plant-like cell reaction is very intense, and the position 
of the central veins may be beautifully outlined by the 
clear cells. In Fig. 2. a mass of the plant-like cells is 
seen extending between two central veins and a portal 
tract may just be seen crossing at right angles to this 
mass. However, sometimes the plant-like cells have a 
focal distribution, affecting some lobules and not others 
in the same way as have been described in the case of 
the \Ticuolated cells. 

IVhercvcr the plant-like cells are to be found, the 
related sinusoids are usually closed or narrowed fFig. 
3 and 4). This is not to be regarded as the consequence 
of the enlargement of the cells, such as has been usually 
presumed in the case of the fatty liver ; it represents an 
expression of the metabolic disturbance in the liver no 
le.ss than does the development of the plant-like cell 
itself. 

Xccrosis of liver. 

fjne of the consequences of the plant-like cell and 
the vacuolated cell reactions is often necrosis. By- 
waters (1947) has described midzonal and paracentral 
necrosis. In his series of cases, the earliest degenera- 
tive change was found 8.5 hours after release following 
a crush injury. In this instance the liver showed the 
presence of eosinophilic globules in the spaces between 
the liver cells and the sinusoids. There were also 
“small intracellular hydropic, non-fatty vacuoles some- 
what similar to those de.scrihed by Kritzler and other 
in anoxia conditions.” The earliest indication of necro- 
sis was noted in a case 24 hours after suffering a frac- 
tured pelvis complicated by gas gangrene. In this in- 
stance Bywaters again emphasized the presence of fat- 
free vacuolated cells. 

For the sake of completeness we have included the 
livers of two individuals who survived 914 and 24 
hours respectively after exposure to carbon monoxide, 
i.e., apparently 21% and 36 hours respectively after 
first application of the stimulus. In the.se instances the 
carbon monoxide did not reach the concentration re- 
quired to produce rapid death. A fuller report will be 
given at a later date of a large series of cases surviving 
for a much longer period after suffering a severe 
haemorrhage, multiple injuries or who experienced 
severe anoxia as a result of other causes. 

In the first case of carbon monoxide poisoning in 
our series there was intense congestion in the central 
zone where the shrunken liver cells contained numer- 
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ous large clear vacuoles. In the second case, the inner 
two-thirds of the lobule had undergone extensive de- 
generation (Fig. 19). The ■ sinusoids were engorged 
with blood liut onl}' in the most extensivelj' damaged 
area was the sinusoidal wall sufficiently disrupted to 
jiermit the scattering of red cells into the perisinusoidal 
space related to the degenerated cells. Near the central 
vein the liver cells were very reduced in size, assuming 
an oval or round shape ; the cytoplasm was intensely 
eosinophilic, the nucleus small and verj' hyperchroma- 
tic ; near the mid-zone, small clusters of eosinophilic 
debris containing the remains of a hj’perchromatic nuc- 
leus signalled the last phase in the disintegration of the 
liver cells. Further outwards towards the portal tract 
but still within the area of degeneration, the liver cells 
were smaller than usual but the}- contained numerous 
large vacuoles. This type of necrotic reaction conforms 
in general to the one described and portrayed by Oertel 
(1927) in chloral h)'drate poisoning. The hepatic cells 
are primarily affected and the vascular changes are 
secondary. Although large areas of liver may be in- 
volved, the reaction remains essentially one of cytolysis 
of the liver cells. Only later docs the affected area be- 
come engorged with blood to produce the picture typical 
of haemorrhagic necrosis. 

As far as we have been able to reconstruct the events 
leading to cytolysis. it would appear that within a very 
short time after exposure to carbon monoxide, the vacu- 
olar pattern of reaction is evoked, followed rapidl}- by 
the dev-elopment of plant-like cells confined mainly to 
the central zone of the lobule. After a variable period 
of time which may be as short as from 9% to 24 hours 
but usually even longer, the cell loses its fluid, the ct'to- 
plasm and the cell membrane contract on to the nucleus 
eventually to form round masses of cosinonhilic materi- 
al enclosing a small homogeneously basophilic nucelus. 
The cells immediately beyond the area of degeneration 
may remain vacuolated and these may recover or they, 
too, may eventuall}-- degenerate to a greater or lesser ex- 
tent. The reticulum related to the plant-like cells usually 
loses its affinity for t’-e aniline blue, but with the re- 
turn of the circulation mav stain intenselv once again. 
The rupture of the wall of the sinusoids is a se-.o-r’'’-; 
event. 

The events leading to necrosis can be appreciated 
graphically from an examination of Fig. 5. Fig. 2, Fig. 


FIG. 17. Note at “a” the vacuoles containinR intensely stain- 
ing: granular contents and that each vacuole contains n 
Inclusion hody. Two vacuoles are lying in one cell; with a 
single vacuole in an adjacent cell. X 1.000, Fasini’s strain. 
A case of drorwning. 

FIG. 18. Plant-like cells stained for glycogen. Note the 
scanty glycogen in the majority of cells and the abundant 
glycogen in some of the peripherally situated cells. Same 
ease as liver shown in Fig. 8. Alcohol fixed tissue. X S".!. 
Best-carmine. 

FIG. 19. Necrosis of the liver in a case of carbon monoxide 
poisoning dying 36 hours after exposure to fumes. Numerous 
chromatolj-tic nuclei are- seen in cells around the portal 
tract. Some parts of the liver contained cells similar to these 
depicted in Fig. 2. X-oO, stained with hfematoxj-lin and 
eosin. 
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3 (a high-power study of jiart of Fig. 2) and Fig. 19. 
It should be added, however, that necrosis is not neces- 
sarily the inevitable consequence of the plant-like cell 
type of reaction. There is adequate evidence from our 
material that death may supervene after severe anoxia 
M ithout there being any morphological evidence of 
.severe liver injury of this nature. 

The Fat-Free and the F.\t-Containing 
Vacuoles of the Liver Cell 

While the contents of the fully-formed vacuoles de- 
scribed above do not exhibit any affinity for the usual 
fat stains, there are several features in their genesis 
which are reminiscent of cells forming or losing their 
fat droplets. Moreover, during their formation or ab- 
sorption the large fat drojilets frequently develop a 
moth-eaten appearance due to the formation of a vari- 
able number of fat-free vacuoles fFig. 20). Sometimes 
a single clear vacuole may appear within the large fat 
.globule and this \-acuole may continue to enlarge until 
it is coated by a narrow rim of fat. On the other hand, 
a vacuole may form excentrically and by its grow-th. at 
the expense of the fat. the clear vacuole ma}- replace the 
.greater part of the fat which remains as a round drop- 
let lying in a clear space (Fig. 21, a). In such instances, 
the picture presented in sections treated with modified 
Pasini’.s mixture is similar to that depicted in Fig. 16. 
where part of the rim of the vacuole stains a fain* 
colour. It can be difficult on occasions to decide in 
paraffin-wax-embedded tissues whether such a clear 
vacuole as shown in Fig. 16 is not developed in relation 
to the disappearance of fat. Then, too, as we pointed 
out in the fatty livers of pellagrins, the fat droplets mav 
be completely surrounded by a wateiw-clear rim of evto- 
plasm having a varving width (Gillman and Gillman. 
1945). 

In the tj-pe of cell where the cytoplasm is filled with 
fat, the mitochondria are nuinerous and the glj-cogen 
mav even be abundant ; but once the fat begins to ab- 
sorb, the mitochondria are reduced and the glycogen 
may increase sharply. However, a number of granular, 
basophilic bodies appear in the cj-toplasm similar to 
those described as the precursors of the vacuolated cell. 
Similarl}', in cells rapidly accumulating fat, frequently 
small aggregations of minute particles, at first baso- 


F’lG. 20. Liver of infant pcllaurin .stained with Sharlach to 
show numerou.s clear vacuoles in fat globule. X 650. 

fig. 21. Liver of .another infant pellagrin stained with 
Sharlach to show clear vacuole.s .surrounding fat globule. 
At “a” spherical fat globule surrounded by a clear vacuole. 
Compare with Fig. 16. Note that the clear vacuoles are not 
entirely optically empty; a clear film of material can be .seen 
in each vacuole, and in two cells near the centre, the film 
has been wrinkled during preparation of the section. X 650. 

FIG. 22. A severe t 3 'pe 3 early tj'pe 4 liver, to show the 
great reduction of iron in the plant-like cells while related 
liver cells in the portal tract are crowded with iron pigment. 
A case of fatal haemorhage. X 325, stained for iron bj’ Dry’s 
method. 
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philic, represent the precursors of fat. This we have 
repeatedly confirmed in the livers of rats poisoned with 
one of the chlorinated hydrocarbons. Furthermore, in 
the genesis of the clear cells or ghost-like cells located 
around the central vein, the cytoplasmic contents behave 
in very much the same wa}' as do those of the vacu- 
olated or plant-like cell. The closely packed mitochon- 
dria are separated by an accumulation of a water-clear 
ground substance and the cell may more than double 
Its size; the stainable glycogen disappears rapidly, the 
mitochondria progressively lose their affinity lor liich- 
sin and may be converted into very delicate threads, just 
visible under the highest power of the microscope. 
Some of the mitochondria may persist as coarse sphe- 
rules or rodleLs; small clusters of minute particles be- 
come arranged in form of spherules which in the early 
stages are surrounded by coarse mitochondria. These 
spherules may remain discrete or they may fuse to form 
large round bodies which may later become osmiophilic, 
although some may lose their staining reactions and re- 
main as optically empty spaces. Some of these bodies 
may stain a faint green with Dry’s modified mitochon- 
drial technique or blue-green with Pasini’s mixture. 
Often in the same cell some spherical bodies are osmio- 
philic and others react with the methyl green, while 
still others again may react only slightly with osmic 
acid. In this way are formed the ghost-like cells, such 
a distinctive feature of livers of rats poisoned with 
chloroform. R either the fat nor the vacuoles are dir- 
ectly derived from mitochondria, although the products 
formed from the disappearing mitochondria may parti- 
cipate in their formation. 

A close relationship exists between tlie fat globules 
and the fat-free vacuoles of the liver cell; the appear- 
ance of both types of structures is preceded by a similar 
type of transformation in the cytoplasmic inclusions. 
The very fact that both structures may develop simult- 
aneously in different cells of the same liver or even 
within the same cell, still further strengthens the rela- 
tionship between these different kinds of vacuoles. 


The vacuolar type of reaction is much more rapid 
than the fatty one. According to Trowell’s observ'a- 
tions in rats and our own in human cases of acute poi- 
soning with carbon monoxide and prussic acid, fat-free 
vacuoles can appear within a few minutes, hat droplets, 
on the other hand, develop only after 12 hours in rats 
poisoned with carbon tetrachloride. A similar sequence 
of ev'cnts, therefore, results in the vacuolar reaction 
and in the appearance of fat. A subtle difference in 
metabolism permits the reaction to proceed in one or 
the other direction. 

As will be indicated later in this study, the e.xtensive 
vacuolation of the cell seen in the livers of chronically 
malnourished rats and in man, can occur in the absence 
of fat. We have strong presumptive evidence that such 
vacuolated, glycogen-free cells are extremely vulner- 
able and at the slightest provocation can quite easily 
pass into the next stage, with the emergence of exten- 
.sive necrosis of the type depicted in Fig. 19. 

From the foregoing it is quite clear that in searching 
for a greater understanding of the chain reaction clum- 
inating in the fatly liver, special consideration needs to 
be given to the metabolic process involved in the genesis 
of the fat-free vacuoles. The two problems are un- 
questionably closely linked together, although signifi- 
cant differences in respect of the behaviour of the mito- 
chondria in fat-filled cell indicate the prevalence of a 
slightly different kind of metabolism as compared with 
the fat-free vacuolated type of liver cell. These two 
problems also have a direct bearing on the stages lead- 
ing to necrosis of the liver or of any other organ. 

The Incidence of the Different Patterns 
OF Reaction in Various Types of Acute Deaths 

The incidence of two types of reactions (the vacu- 
olated and the plant-like cell ) in various types of acute 
deaths is .shown in Table i. From this table it may be 
inferred that the vacuolation of the cytoplasm even of 
the milder grade is not an invariable concomitant of 
anoxia even when found after prussic acid and carbon 


TABLE I 

Incidence of vacuolated cells in the livers of subjects dying rapidly from various causes. 
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Ktalj in Heart 
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1 case each of necrosis of the liver except in carbon monoxide poisoning, whTre there were 
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anaemia, severe haemorrhage or states where the hae- 
moglobin cannot carry oxygen efficiently as in carbon 
monoxide |X)isoning; secondly, to a lowered partial pres- 
sure of oxygen, or- in extreme cases to the complete ex- 
clusion of oxygen from the respiratory system as in as- 
phyxia ; and. thirdly, to the inability of the tissues to 
utilize oxygen as in cyanide poisoning. If we are to 
es^blish a pattern of reactions for the liver in anoxia, 
it is essential to discover whether in all three categories 
of anoxia the liver does tend to exhibit a similar type 
of reaction. Once it can he shown that the liver tends 
to react in the same direction, irrespective of the cause 
of the anoxia, then perhaps some information may be- 
come available for the interpretation of the modus op- 
erandi of stimuli which produce similar reactions to 
those seen in anoxia but which superficially do not ap- 
pear to be related to primary-anoxia producing stininli. 

The most consistent reaction in the liver occurs after 
a sudden haemorrhage. This is almost invariably as- 
sociated with the rapid formation of jilaiit-like cells, al- 
though the degree of the reaction is not always com- 
mensurate with the amount of blood lost. When no bloo.l 
is lost from the body and the oxygen carrying jinwer of 
the blood is seriously imjiaired as in carbon monoxide 
poisoning, plant-like cells may also be found in abund- 
ance but very freciuently only vacuolated cells may be 
detected. Then, too, in asphyxia, as exemplified by 
drowning and throttling, vacuolated and/or plant-like 
cells are present in the liver. Poisoning of the cyto- 
chrome system so that cells lose their ability to utilize 
oxygen efliciently, as after the administrcTtion of prussic 
acid, also is associated with the appearance of vacuolat- 
ed or plant-like cells. However, m the case of carbon 
monoxide iwisoning, it can also be presumed that the 
cjTochrome system of enzymes within the cell is seri- 
ously embarrassed. This perhaps may account for tlic 
frequency with which the reaction became arrested at 
the stage of vacuoles. It might well be that for the 
reaction to proceed from the vacuolar to the plant-like 
cell, the cytochrome system of enzymes is essential. 
This at first, might be suggested from the observations 
that in prussic acid poisoning the vacuolar reaction oc- 
curs more frequently than does the plant-like cell re- 
action, although both types of reaction can occur to a 
variable degree even in the same section of liver. Off- 
set against this are the findings in throttling or drown- 
ing or even in judicial hanging, where, in the absence 
of immediate inhibition of the cytochrome enzymes by 
.specific poisons, the vacuolated cells occurred almost 
as frequently as did the plant-like cells. 

One conclusion may be drawn from this analysis, 
namely, that irrespective of the way the anoxia is pro- 
duced, both plant-like cells and vacuolated cells tend to 
occur in the liver. Whenever jdant-like cells or vacu- 
olated cells are seen in the liver, it can be assumed (and 
is justified in terms of the above findings and analysi.s) 
that severe anoxia preceded death. This information 
now aids in the interpretation of the behaviour of the 
organism in re.spect of other types of injuries or dis- 
eases which are not known with any assurance to pro- 
iluce a condition of anoxia. Thus, in the case of severe 
head injuries or multiple injuries leading rapidly to 


death hut not necessarily associated with much haemorr- 
hage, both plant-like cells and vacuolated cells have been 
observed in a high percentage of cases in our series 
(Table 1). Since vacuoles are known to form before 
death (Trowell, 1946) it is not unreasonable to pre- 
sume that the same occurs in human livers. 

The similarity in appearance of the structure of the 
liver following different types of severe adverse stimuli, 
whether they be in the form of haemorrhage, injury to 
the body, fractured .skulls and concussions, burns or 
some poisons, would seem to indicate that, irresiiective 
of the mode of production, a state of anoxia rapidly sup- 
ervenes and this may terminate fatally. Even where 
death does not result, these several types of stimuli are 
known to produce shock. It can be presumed with some 
justification that in these several conditions where a 
fatal issue is avoided, anoxia of greater or le.sser sever- 
ity also supervenes for a variable period at lea.st before 
recovery. Whether the same extensive liver reaction 
occurs in a non-fatal .shock produced in different ways 
.still remains to be established by biopsies taken from 
the livers of shocked patients who eventually recover 
from the acute episode. 

Distrirution of Till-: Vacuolated and Plant-Like 
Cell in the Liver Lohule in Different Conditions 

Although the various conditions listed in Table 1 
generally result in the formation of vacuolated or plant- 
like cells, the liver is not implicated to the same extent. 
Only in haemorrhage and in still-born infants, as a rule, 
is the entire liver lobule often affected. In these condi- 
tions, too, sometimes, the reaction may be confined only 
to a part of the lobule. In such cases the most affected 
part is located near the central vein. However, we have 
also seen livers where only some lobules were affected 
and not others. Frequently, we have observed exten- 
sive reactions in some lobules and scarcely any change 
in closely related ones. Then, too, the liver may not 
always react in the identical way to the same lethal 
agent. In carbon monoxide poisoning, for example, 
vacuoles appeared in 13 of 25 cases. 

It might then be asked why in the case of rapidly act- 
ing poisons like carbon monoxide and prussic acid, all 
parts of the liver do not respond uniformly. In the first 
place, death is immediately due to poisoning of the 
nervous system which in ordinary circumstances is al- 
leged to be extremely sensitive to oxygen deprivation 
There is every likeliliood in such cases that the poison 
has not been distributed equally throughout the entire 
liver. In the second place, not all parts of the liver are 
equally vulnerable to the same poison. This is shown 
in carbon tetrachloride poisoning where the lesions in 
the first instance are confined to part of the lobule near 
the central vein. I'..ven then, the extent of the reaction 
is dependent on the state of the liver in respect of previ- 
ous nutrition, as admirably demonstrated over 30 years 
ago by Opie and Alford (1914, 1915). Moreover, the 
liver lesion is also dependent on the amount of drug 
employed as well as on the time elapsing after its ad- 
ministration. 

It is common knowledge that after the administra- 
tion of large concentrations of chlorinated hydrocarbons 
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terms of function tests taken in conjunction with the 
metabolic performance of the liver cell. 


The circulatory changes. Rein and Rossler (1929) 
demonstrated that eight minutes after removal of blood 
equir-alent to 2 per cent of body weight, the blood pres- 
sure dropped by 20 per cent. The blood flow through 
tlie intestine diminished by 70 per cent, while there was 
an 82 per cent decrease in the How through the femoral 
artery. Ten minutes after bleeding the blood pressure 
returned to within a \)er cent of the control value at 
which time the lilood through the femoral artery rose 30 
per cent while the flow through the intestine remained 
/O per cent iielow its original value. '1‘his strongly sug- 
gested that the circulation through the intestinal vessels 
reacted quickly to tne withdrawal of blood but did not 
recover as rapidly as did that of the peripheral vessels. 
Such a reaction m the intestinal vessels no doubt can 


can have particular rejiercussions on the circulation 
through the liver, 

iVlcMichael (1937) reported that after a severe hae- 
morrhage a correlation could be established between the 
oxj'gen saturation of portal biood and the systolic blood 
pressure. He also demonstrated that when the oxygen 
saturation was low, much less oxygen was removed 
from the portal blood than was the case at higher levels 
of saturation. Even after a moderate haemorrhage m 
dogs the iiortal blood How was reduced by 53 per cent 
(Blalock and Levy, 1937). It is also evident trom the 
observations of Rein and Rossler, quoted above, that 
after haemorrhage even when the blood pressure has 
returned to within 5 per cent of its original value, the 
circulation through the intestine is still zO per cent be- 
low its normal eiticiency. From their analysis of pres- 
sure gradients during the period of haemorrhagic hypo- 
tension and shock, Wiggers et al (1945) concluded that 
the portal flow through the liver was reduced to a 
greater extent than was suggested by the changes in sys- 
temic and iwrtal pressure, more especially because of 
the relative increase in portal over mesenteric resistance. 

These several experiments after haemorrhage all lead 
to the same conclusion, namely, that portal circulation 
is implicated early and recovers tardily. They do not 
necessarily reflect the precise modification in the circula- 
tion through the liver. It can obviously make a great 
difference to the function of the liver whether the blood 
is short-circuited from the portal tract into the hepatic 
veins or whether it follows a devious course through the 
sinusoids. McMidiael’s observations relating to the in- 
aliility of the portal blood at low oxygen saturation to 
lose less oxygen would seem to suggest that in this in- 
stance the blood is following a more direct course from 
the jiortal to the hepatic veins and that the sinusoidal 
pathway is not being effectively employed. This may 
still further embarrass the liver cells. Support for this 
view is provided by tlie investigations of Frank et al 
(.1940), who demonstrated that if an adequate flow 
through the liver of a dog shocked by severe haeinorr- 
Iwge was maintained b\’ continued transfusion from an- 
other dog, a high degree of protection was afforded 
against lethal consequences usually to be anticipated 
in dogs bled sufficiently to drop the blood jiressure to 
30 inm. With a blotKl jiressure of .30 mm. following hae- 


morrhage, 11 of 12 dogs survived after vivi-perfusion 
of the liver via the splenic vein, while 15 of 17 dogs 
treated the same way except that blood entered the 
jugular instead of the splenic vein, died after transfu- 
sion. In some of the liver-transfused dogs, the evidence 
of damage to the nervous system developed during the 
perfusion period, but this damage was transitory and 
disappeared after transfusion, e.xcept in isolated in- 
.stances. This vivi-perfusion of the liver therefore 
seemed to provide protection against irreversible shock 
following haemorrhage. Frank et al were led to sug- 
gest that the sustained liver function bears some relation 
to the integrity of the peripheral vascular mechanism. 
This conclusion is in accord with previous observations. 

It is now olnioiis that a sudden loss of a large amount 
of blood from any part of the bod}' does have an im- 
mediate and even a prolonged effect on the portal cir- 
culation, and that the peripheral blood pressure may not 
necessarily reflect the extent of depression of the portal 
circulation. 

function tests and cellular inetabolisin in ano.via. 

influenced, no doubt, by the French investigators who 
noted toxic changes in the liver following shock, Aub 
(1920) was led to ascribe the consequences of shock to 
impaired liver function. The recent work of Frank et 
al (quoted above) is entirely in favour of this view 
point. Ireneus and Pueston (1944) conducted a number 
of liver function tests on dogs subjected to massive 
bleeding, in eight of 11 animals the galactose tolerance 
revealed an excretion of galactose in amounts far in ex- 
cess of control dogs. The prothrombin time was pro- 
longed in four of 11, while sulfobromophthalein sodium 
excretion test and the amount of serum phosphatase re- 
mained unaffected. 

Indirect evidence of impaired liver function is sug- 
gested by the rise in amino acid concentration of plasma 
(Engel et al, 1943) and in blood lactate and pyruvate 
(Engel et al, 1943; Russel et al, 1943). Engel et al 
(1944) established a high degree of negative correlation 
between the blood amino nitrogen and the o.xygen satur- 
ation of the portal venous blood. These several observa- 
tions have been confirmed by in vitro observations of the 
behaviour of liver slices removed from shocked rats. 
Haist and Hamilton (1944) noted a fall in liver gly- 
cogen and decreased ability to synthesize glycogen from 
glucose; the oxygen consumption of liver slices is re- 
duced, the liver loses its efficiency to de-aminate amino 
acids and to synthesize urea from d-l alanine and am- 
monium lactate (Russel et al, 1944). 

Significant changes were found in the movement of 
liver potassium and sodium following bleeding sufficient 
to produce fatal shock (Harrow and Engel, 1945). 
There was a 10-25 per cent loss of liver potassium and 
an appreciable increase in liver sodium chloride. With 
prolonged repeated small haemorrhages, Harrow and 
Engel noted an even greater increase in liver potassium 
and a greater loss of sodium. The latter type of reac- 
tion is accompanied by an increase in liver water. The 
observations of Harrow and Engel are enormouslv en- 
hanced b}' the fact that they were made from the same 
aninials as those by Russel et al (1944), Engel et ai 
(1944 and Wilhelmi et al (1946) for their studies on 
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rate of peripheral protein breakdown ensues from the 
anoxia and the amino acids and other products result- 
ing therefrom begin to accumulate in the blood, since 
they are cither not taken up or are not deaminated suffi- 
cientlv rapidly by the liver. If the hepatic anoxia per- 
sists long enough actual damage to the liver probably 
occurs and this organ then begins to lose its ability to 
deal even with those amino acids which jiass through it. 

Greig ( 1944) discovered that anoxic tissues show a 
decreased ability to metaliolize lactic and amino acids. 
This decreased oxidative ability is alleged not to he due 
entirely to co-enzyme distribution nor to an anaerobic 
accumulation of intermediate metabolites which inhibit 
oxidation but to the jjresence of a heat-stable non- 
dialysable enzyme-like substance in the tissue, and th.s 
substance inhibits the oxidation of lactic acid and amino 
acids. This enzyme-like substance appears to attacK 
the apoenzyme or protein part of the oxidative system. 

Burdette and Wilhelmi (1946) reported that the oxy- 
gen uptake of heart muscle slices from rats in the ter- 
minal stages of prolonged severe haemorrhagic shock 
is signifiamtly less than normal, in the absence of sub- 
strates. When pyriUTite was added the oxygen uptake 
svas increased but still less than normal. Le Page 
(1946) examined the airbohydrate energy reservoirs 
and high-energy phosphate comi>ounds in rats shocked 
by the Noble-Gotlip tumble method, and following the 
application and subsequent release of a tourniquet, 'i'he 
general manifestation of tissues in shocked animais 
were represented by elevated lactic acid and inorganic 
phosphate, low glycogen, adenosine triphosphate de- 
pletion, some phospliocreatine depletion and an abnorm- 
al accumulation ot phosphopyrtivic acid. The inter- 
mediary metabolites were also high for shocked animals. 
Accoramg to i-e Page, the animals appear to expire be- 
cause 01 e.\iiaustioii in trie respirator}- and vasomotor 
centres, though this is evidenuy preceded in certain 
cases by liver failure and prooably by failure of the 
mechanisms for mobilisation of glucose from body pro- 
tein, which conversion is necessary because the tissues 
must ojierate largely with anaerobic glycolytic mechan- 
ism. An earlier study by -Mcbhan et al (ly45) also led 
to tile conclusion that the modilication in the concentra- 
tion of metabolites in the blood was indicative of cata- 
bolic changes in the tissues, during the depletion of en- 
ergy substances of which adenosine triphosphate was 
particularly inqxirtant. 

Sufficient evidence has been adduced to show that the 
extra-hepatic tissues, cndocrines, striated muscle, heart 
muscle and brain are very e.xtensively affected by a 
rajiidly developing ano.xia. While injtiry to the liver may 
have serious consequences for the organism as a whole 
injury to other organs and tissues in turn can lie equally 
dististrous for the liver. The activities of the liver are 
regulated by the prevailing metabolism and the liver 
jiarticipates in a particular way in maintaining a parti- 
cular steady state or homeostosis within the organism, 
f he general attributes of the shock-state, therefore, are 
dependent on the emergence of a particular type of func- 
tional relation.ship between the several glands and tis- 
sues comprising the organism. Gross impairment in the 
function of any one of these tissues may eventually 


prevent the re-establishment of the type of metabolism 
which facilitates recovery from shock. If the liver is 
grossly injured then re-adjustment is greatly hampered 
or even made impossible, but failure of the adrenal may 
have equally devastating consequences. 

It may be significant that the vacuolated and plant- 
like cells may be produced by a variety of different sti- 
muli, such as insulin (Tannenberg, 1939), large 
amounts of adrenalin (Davis, 1939), high-altitude an- 
oxia (Mueller and Rotter, 1942; Trowell, 1946; Krit- 
zlcr, 1942), carbon monoxide (Trowell, 1946; Kritzler, 
1946), and which we have also confirmed in man and 
rats, haemorrhage, multiple injuries, burns, drowning, 
asphyxia of new-born infants, head injuries (present 
authors), crush injury (Bywaters, 1946). In short, 
this reaction may be evoked b}- the common conditions 
which are known to produce shock. 

The vacuolated cells appear e.xtreniely rapidly and 
therefore may be regarded as one of the earliest indica- 
tions of tissue injury. Furthermore, it is evident that 
the pathway whereby this reaction is evoked is appar- 
ently not aiwa 3 's identical. The sequence of events loi- 
lowing the administration of insulin is obviousl}- not the 
same as that observed in severe Haemorrhage or after 
injection of large quantities of adrenalin, although the 
end result is very similar. However, once shock has 
been induced, then the changes in the tissue appear 
with great rapidity. Jt is unlikely that these gross re- 
actions are not preceded by signilicaiu alterations in 
metaiiolism, although at first these may not be surficient- 
ly gross to be detected immediately, but tney become 
manliest sooner or later with increasing intensity. These 
reactions arc associatea with an accumulation ot abnorm- 
al or excessive amounts oi particular metabolites. Cata- 
bolic cnanges are rapidly initiated ; the basal metabolism 
urops, the venous oxygen tension announces the changes 
irom an aerobic to a more anaerobic type ot metabolism, 
the temperature drops and the circulation is snarpiy 
depressed. in this process several organs like the liver, 
the brain, the adrenal and heart may surrer severe or- 
ganic injury. As will be shown in a later communica- 
tion, the abnormal products of this type of anaerobic 
metabolism may then initiate a new set of reactions. 
One of the consequences of this anoxia as revealed by 
liywaters and which we can amply confirm, is extensive 
necrosis of the liver. Similar extensive injuries, how- 
ever, may be indicted on the brain, repeatedly described 
in the case of carbon monoxide poisoning and as lias 
been shown in our laboratory in the case of carbon 
tetrachloride jiGisoning (Huntley, unpublished data). 

The effect of the acute phase of anoxia depends large- 
ly on the state of the organism at the time of the acute 
episode, upon the severity of the stimulus and upon the 
way the stimulus has provoked the anoxic state. We 
have shown that severe haemorrhage especially from an 
abdominal organ affects the liver violently and with 
great suddenness. In such instances, the reactions lead- 
ing to shock may not follow in the sequence which oc- 
curs in the case of insulin or adrenalin shock. This 
leads us to assert that shock is a pattern of reactions 
which is the consequence of a vast array of different 
stimuli which have a common end result, namely, the 
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])rothictioii of a stale of acute anoxia, ’J'Jiis state may 
be iiKjuced Ijy specilic apeiits such as carbon monoxide 
iir i)ru.ssic acid, by interlereuce with the oxyjjcu traus- 
jiortation inediamsiii, by injury of the tissues with the 
liiieratiou of metabolites as alter iuirns or crush injurv', 
irradiation with ultraviolet or X-rays, by irritation oi 
tile nervous system. 'J'he elticiency of each of these 
stimuli in the jmKluction of shock and of the vuliicr- 
aoiliiy of any orj^an depends a great deal on the way 
tile organism is poised at the time of aiiplicatmu of the 
stimulus. 'J he e.xjHJSure of rats to a particular level 
OI oxygen tension may not lie adeijuatc to proiluce liVer 
injury, but it sucii rats are lirst thyroxinire<l, this same 
level 01 lowered oxygen tension may then precipitate 
necrosis of the liver tiMclver and \\ utter, ll'li'j. .Sim- 
ilarly, mention has Oeen made of the great increa--e m 
the amount of pribsic acid retpiircd to kill rats with 
tatty liver.--, 'i hen, again, insulin results in convul- 
sions or coma. Such anini.ils may l/e resiisciiated by 
an electric shock without a corresjKiiidiiig elevation m 
the level of the blood sugar (tjcllhoni and Kessler, 
HM.fJ ; the insuiiti convulsions may also be prcvcnteil 
by jirevious administrations of thyroxin (.Komissar- 
enko, UM-dJ. It cannot always be aiiticijiatcd, there- 
fore, that the same intense stimulus will always result 
in the jcune degree of shuck, nor that shock will always 
lead to the same tyjie of injury and that all organs will 
be affected to the same extent. Actually, the iiivcsti- 
galioiis of 1-c I’age liave demonstrated that rats can lie 
conditioned against stimuli wltich originally were eajia- 
ble of inducing a shock type of tuetaliolisiu, and it cm 
now he added that a int«lilication in inctaholism can alter 
the shock-producing ctlccts of insulin or the leth.al ef- 
fects of prussic iicki. 'I'he stijicneiitioti of shock, there- 
fore, is as much a reflection of the state of the organism 
as it is of the intensity of the exciting sliuudus. 

I'rom what has Ik-cii said above, no u.<cful puri>ose 
can now be served in eontinning tlie search for sjieciiic 
shock producing .stimuli. Once it is accejited that sev- 
eral dilferent and unrelated stimuli can jiro<luce shock, 
it seems more jirofitahlc now to elucidate the several 
difTercnt stages in the iirocess whereby all the diverse 
stimuli nieiuioncd above eventually lead to anoxia 
characteristic of shock. This may facilitate the elabora- 
tion of appropriate physiological techniques for arrest- 
ing the shock-jiroducing metabolism instead of jiersi.sting 
with the present methods of treating all stages of shock 
in all individuals in more or less the same way. 

XuTKlTKIN ,\NI1 .-XNOXIA 

Several rejiorts in the literature have indicated that 
vacuolated cells are to be found in the livers of animals 
fed particular types of diets. With the aid of high 
carbohydrates, low-proleiii and akso low-fat diets, lil- 
mau and llcifitz (1941) and Isluian ct al (143) have 
produced a reaction of the dog and rat in the liver cells 
which is indistinguishalile from the plaut-likc cell de- 
scribed above in the livers of .subjects dying from anoxia. 
In these plant-like cells stainalile glycogen is cither re- 
duced or absent. Similarly, .Ashburn et al (1943) have 
also reported vacuoles in cells of the liver and of striat- 
ed muscle or in both following the prolonged feeding of 
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piirilied diets to v.-hirh sulphagimnidine had been added 
1 liese reactions were often associated with necrosis and 
arterial degeneration in many jwrts of the Ixidy, in- 
cluding tin- heart. In liver fragments removed bv 
bioj.sy from adult jKillagrins .Mib>isting on a pure maize 
diet we have rejicaicdly miled pl.-mt-like cells indistin- 
gmsliable from those dcscrilKid ami dei.icted by I-:hnan 
et al ( 19J3j in <Iogs on a low-proiein diet. 

It K known that in |x-!l:igra and oilier form.-, oi 
ehionie midimlrition, nietaboliMii is often depres-ed, 
that ihere is a profuitnd disturbance in carbohydral--- 
met.alKilifm, that injury to ibi- internal organs mav be 
very profound ((iiliman and (;illm.an, 194Bj. It seems 
more tluaii a ji-js'diility that iiiijiairiiH-m of iimrition 
wlietlicr by the feedmi; of the tyiKi.s of diets used bv 
I'.lmau aiHl Ids co-workers in the ease of rats and dogs, 
or of the suljihagiiani'line-eont.iining <bets of .Ashburn 
el al, or of flit- lyjx: of diet corisiimed by Africans, iitav 
alt result in a ly|>e of metabolism liaviii-g featiirc-s char- 
acteristic of cbrunic anoxia. \('e Iwve strong reasons 
for bi'lifviiig that such clironu: anoxia iinv not only 
imjeiir the integrity of many organs and tissues, inchid- 
mg tile liver, the brain and the eardiovnscnlar .system, 
but iudeeil may facilitate the formation of jiroducts de- 
rive! from dilicrcnt tissues, arid these jiroducts may 
iuteuMjy the adverse clfect.s of diet by the Ibxxling of 
ihe circulation with macromoleailes, which iu turn iir»y 
iiitciisify the anoxic state, leading eventually to wide- 
spread and advanced organic diseases, including arteri.al 
degeneration. 

it is again .'ignit’icanl th.at some of the low -protein 
diet.s Used exi>erimeiitaliy may result in very fatty livers, 
while others lead to the ajiix-arancc of jilanl-Iike cells. 
It is oiir cxiierience that fatty livers are less susceptible 
to stimuli exciting acute necrosis than are livers con- 
taining many plant-like cells. While it would ajijicar 
that the vaciiolatetl cel! may jireccde the formation of 
fat, it is evident that the tyjic of metabolism i>ermitting 
the emergence of the fatty livers reipiirc.s conditions dif- 
ferent in some resjiecis from those [lermitting the dev- 
elojiiiicnl of vacuolated cells and plant-bke cells. .As 
already mentioned, plaiit-likc, glycogen-free cells are 
often seen in adult and infant livers recovering from an 
attack of i>ellagm. Such cells belong to the category 
of jilant-like cells. These m.ay Ik- regarded as .strong 
liresumiitive evidence of the persistence of a state of 
chronie anoxia. .Many infant pellagrins after making 
ajijKirently excellent recoveries from the acute ejiisode 
and after lo.siiig the m.ns.sive quantities of fat from the 
liver, may die suddenly when least e.xiiected. .At jio.st- 
morlcm no gross pathology can Ik- established to ac- 
count for the catastrophe (Ciillman and Gillman, 19-kS). 
In such cases it is not entirely unlikely that the jx-rsis- 
tence of a state of chronic anoxia coupled with sonic 
sudden exertion eventually results in one type of sudden 
tleatli. 

.At anv rate, it is clear that the vacuolated and plaiit- 
like celks are worthy of much greater attention than has 
been the case hitherto, more es]K-cially because they 
represent one of the end results of malnutrition, jKiisons 
and of many of the known shock-jiroducing .stimuli. 

It i.s ipiite clear that an uudcr.standiug of the factors 
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rcsponsililc for the ajipearancc of these cells is not to 
lie obtained only hy an examination of physical pheno- 
mena such as the presence or absence of congestion, as 
suggested hy Trowel!, but rather hy a meticulous analy- 
sis of the complex metalmlic processes of the type em- 
ployed in attacking the problem of the genesis of the 
fatty liver. 

Tn conclusion, it should be added that it is a common 
practice to bleed animals as a preliminary to a correla- 
tive study of the cytology and the histo-chemistry of 
the liver cell of the type conducted by Claude (1944a) 
and others. A rapidly fatal haemorrhage in many cir- 
cumstances can lead to a profound change in the na- 
ture and distribution of the cytoplasmic inclusions of 
the liver cell affecting at least the mitochondria, chromi- 
dia. glycogen and ground substance. When such a pro- 
cedure is followed hy perfusion with saline or other 
“plivsiological” fluids further disturbance in the mor- 
phology' is to he anticipated. The interpretations of 
results derived from tissues obtained by .such techni- 
ques is to he accepted with some reserve, more especiallv 
as some of the figures illustratin'^ Claude and Fuliam’s 
(1946a) microchcmical .studies of the liver cell are verv 
similar to those observed in our cases of acute anoxic 
deaths. 

The rapid effect of anoxia on the liver seriously com- 
plicates all cytological investigations, for it is now diffi- 
cult to knorv how best to kill an animal rapidly rvithout 
affecting profoundly the structure of the liver cell. This 
technical difficulty requires careful consideration bv 
those embarking on investigations where subtle modifi- 
cations in the appearance of minute intracellular parti- 
cles may significantly affect the interpretation of chemi- 
cal data obtained from the same tissue. 

SUMMARY 

.4n examination of 275 livers of human subiects dy- 
ing rapidly from asphyxia, haemorrhage, carbon mon- 
oxide and prussic acid poisoning revealed a high inci- 
dence of fat-free. glyco"en-frce vacuoles in the cells of 
the liver. 

A distinction was made between cells having discrete, 
multiple vacuoles (vacuolated cells) and those contain- 
ing few hut larger rectangular or trapezoidal-shaped 
vacuoles (plant-like cells). 

The pathogene.sis of these two types of vacuoles was 
reconstructed in fixed and stained preparations. In- 
clusion bodies were seen in vTicuolated cell hut rarely 
in the plant-like cell. 

When present, both ty'pes of vacuolated cells usuallv 
occurred in clusters which showed a predilection for 
the central part of the lobule, although on occasion these 
clusters seemed to be scattered in a haphazard fashion 
throughout the liver. 

The incidence of these vacuolated cells was deter- 
mined in different varieties of asphvxial deaths, in hae- 
morrhage. in "tdl-born infants and in acute deaths fol- 
lowing multinle iniuries but not necessarilv associated 
with much haemorrhage. It was demonstrated that 
thc.se reactions varied in intensity in different indivi- 
duals dvin'T from the same cause.- An attempt was made 
to assess .some of the factors winch could alter the' re- 


activity of the liver to the same kind of intense stimulus. 

Since anoxia results in a high inddence of vacuoles in 
the liver cells and since all the conditions which caused 
anoxia can also lead to shock, it was concluded that in 
acute shock, anoxia rapidly supervened which could ac- 
count for the metaiwlic disorders described in that con- 
dition. 

This histological evidence disclosed that the liver was 
more rapidly and more diffusely affected by severe hae- 
morrhage than by other stimuli, and this confirmed pre- 
vious observations made by investigators using physio- 
logical and biochemical techniques. 

While the liver was undoubtedly affected early in 
anoxia and perhaps could account for many of the 
reactions seen in acute and post-shock phases it was 
indicated that in anoxia the metabolism of other equally 
iiTiportant organs could also be profoundly altered. 

The relation of the r'acuoles to fat was briefly ex- 
amined and in the course of this analysis it was reaffirm- 
ed that many different kinds of fat-free vacuoles seen 
in a variety of conditions -were related phenomena. 

Attention was <lrawn to the close resemblance of the 
plant-h'kc cell found in anoxia and the enlarged fat-free 
glycogen-free cells encountered in the livers of pella- 
grins and of protein-deficient rats and dogs. It was 
suggested that in some forms of chronic malnutrition a 
state of chronic anoxia supervened and this amongst 
other effects could stimulate the fonnation of water- 
clear cells in the liver. 

It was demonstrated that the plant-like cell reaction 
could sometimes be followed by necrosis of the liver 
and this could be the genesis of acute necrosis described 
in nutritional experiments. 

Finally, it was indicated that the results obtained by 
cytochemical and cytological analysis of liver tissue, 
might be influenced by the several techniques used for 
bleeding the liver as preliminary to such investigations. 
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tnilic.s in llin lAlmr.ntnry slimv tint jthtlinlylsnlf.ncf- 
imidn i.*; .nctivcly Inctpricid.i! .nu.Tiiist nrtj.nnisiiii- 
iinnii.'dly found in llie liiinnn inlc'liml tnrt. Tlii.*! jiro- 
liprlv .'nipire.'it.s nii ini))orl.'int ii.'irfiilnn.i*. of the fonijKnunl 
in ()reo()er,ntivn prc|nr.ntion for intentiml .^nrycry. 

To cmlimti; tiie dni*' for tiii.s )>iir|(0.«c the hnetcrial 
connt.s of the .stools of four nornial adults were dctcr- 
niiiied d.Tily before, duriiif; .md .after the oral adiuiiu.s- 
tr.ation of 0.2 Gin . jihtlialylsulfacctiniide per Kg. of 
body weiRbt. 

AfF.Titon 

A portion of the llrnl moot of tlio <Iny iva» collected dlr- 
oedy Into fi (Ir.v. Hlerlle IVirl dl.-Ii. wlileh wan then covtTOd 
and kept rofrlaornted at 4''C. unlit ready for use. Then the 
entire apeclmen ivns emulalflcd In alcrlle physlolofilc.'il anllne 
and nitercd throuKh slerllc Kaur.e Into n Krnduated centrl- 
fiure tiiDe de.icrlbPd below, which was then plopped with a 


»'ot|on ant! paure plop sP'ore,! I>y a rulA*er tvand. The enud’ 
slon was rrniriruped for rxnrtly I,', minutes at exartly Iif'’ 
revi>lull'*ns per minute, tislnc a tn|»ert‘d, pratlualed IS re. 
tuhe of li.r. cm. l.'riplh (in.l l.f, cm. InsUt,' dtiimcler. (he rim 
of whlrh «'n« U.f, cm. from she axis of rotation at fall speed 
The siinernatnnt niitil 'cn.s discarded, amt 1 P.m. of the se<11- 
meiu re.ci*uits|ned ivllh 10 times Its volume of sterile s.allne. 
Ferial ditiillons of Ihr new emulsion wer>- m.sde ustnp sterile 
satine. and exactly t cc. of c.acli dllllllon wa.s Introduced Into 
a Pelrl dl.sti and nc.ar pour plates made. The procedure avas 
duptlealed for laetose-fi-rmentlnp orpnnlsms. ustnp eosln- 
meth.vlene blue npar. The acnr must not he hot. hut Ju.st 
sufflelmlty fluid to pour well. The pinle.s were Incuhatod 
overnlpht at 3T0C, amt colony counts made. In our (-xpcrl- 
ence plates contalnlnp mon' lli.an 100 colonics wore difficult 
to count wllli ahsohite neeumey. AVc therefore cliose the 
serial dilution plate where tlie count was unmlstakaldy 
clear. The count was midtlplled hy the dltution factor to 
determine the niimher of llvinp orpnnl.sm.s per pram of wel 
fcCf'H. 
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a. T. D. I>. 

Octoljer, I9-0 

This procedure, showing the numlier of living organ- 
isms. olivioiisly produces lower counts than a method 
which counts dead liacteria. 

No effort was made in this study to identify the multi- 
tudinous species of bacteria normally inhabiting the 
human intestinal tract except that the lactose-ferment- 
ing or coliform organisms were cultured separately on 
standard differential media for the purpose of obtaining 
a separate count on this class of organism. Hence 
“total count” is necessarily qualified to mean that deter- 
mined by aerobic procedure edscribed. 

Certain errors characteristic of all procedures for 


first daily count during treatment, there was evident a 
logarithmic fall in the number of organisms until, by 
the fourth or fifth day, three subjects showed a com- 
pletely sterile stool while the fourth had a count of 
10,000 total organisms (with 0 coliform bacteria) on 
the seventh day. The detailed findings in the indivi- 
dual subjects and the mean I'alues appear on the ac- 
companying graphs. 

No evidence of toxic reactions of any' kind attribut- 
able to the drug was observed in any subject. 

The striking effectiveness of phthalylsulfacetimide in 
reducing the intestinal flora indicates its potential value 


All Orjmhns 


Coliform Orginisms 




counting stool bacteria are minimized by the precaution 
stated, such as uniform treatment in the centrifuge, re- 
frigeration of the specimen until serial dilutions can be 
inade in order to prevent the organisms from multiply'- 
ing beforehand, careful watch over the agar tempera- 
ture, etc. 

A base line average of bacterial flora was determined 


PhthalylsulfacetlmWe (Thalamyd) for this study was 
Rlndly .supplied by the Scherinp Corporation, Bloomfield, 
New .Tersey. 

Sobering International Uesearch Institute (Columbia Uni- 
versity, College of Physicians and Surgeon.s.) 


from three successive daily stool counts before treatment 
with the drug was started. These counts ranged from 
10'® to 10'- (average 7 x 10”) total bacteria per gram 
of wet stool. Half this number were lactose-fermenting 
bacteria such as Escherichia coli. Beginning with the 
in routine prophylactic preparation of the gut for intes- 
tinal surgery. The vitality of the operated tissue is a 
matter of the most fundamental concern, and the in- 
fluence of infection, when present, is bound up insepar- 
ably with it, in terms of both cause and effect. Hence 
the desirability of an efficient, non-toxic mode of steril- 
izing the gut is self-evident. 
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The Dietary Manasement of Chronic Amebiasis 

riy 

wif.i.i AM H, 5ni.\i-:s, .m.I), *i 

oSt'AK I-KI.SKXI-Kfji, M,l), h 

( ‘inrA<.<>, }i I. 


ill Xnrili Aincruvi ;ui4 in ihc- (‘.jriliSy'Ati 
liMinlly inllou'-v thr )<trnK tlr'iriltrd In' iis 

lyjK-s I, II. (It 111. Tlu- t li.-inu'trri'^’u ' 

of tlifM- arn v<-n' <!i(Trrriu from jlic i-hc'.ii*. tr\!- 
I“Kik p'cUirc Ilf wi’.lt aciiit* (ii.'irrhr.i, M-kU 

“tiKils, ami oiliiif >ii;tc. m.!!:il|y •l'''i.'( slir.I iji tile tiLami- 
a!> of intt-rn.il niriiicinr. 1 to 111 of ar** 

fliaractfriccd liy chronio conit'iiation. uiili iKaa'-iom! 
IioiiIa of fliarrln-a or ititrrniitfnit ili.arrlma and cort-tiju. 
tion. IVi'iiiinrnt aniono tlit* '.nlijcvtivi.* Aytnjt!ot)i\ an- 
j;aM-oti< ilistcntion acrinniianini liy pain ot fridino of 
prc.-iMirr alotiR the ro!(i!i. e’.jiet'ially the rrfal. hepatie. 
splenie. am! .‘■tj.'ittoidal flexure', N'ervoit' >ytnpto!n' 
may com|)ri^e the ehief complain!, mainly if, a' a ronh 
of lonj: .standftij; diseai.e, cjvi'tir or mncosi-i coliti' ItaA 
tlevclojK-d. Si(.;moido.'copic hndinjt' in llic'e ty|K-'i may 
\'ary from large typical ameliic nicer' to norma! mucosa, 
but more commonly will include Muall jH-tecliial ‘‘fle.a- 
hite" hemnrrliage.', in the rectum or 'igmoid. with or 
ivifhniit a hyjKrrcmic. thickened, edematoti' miu‘i><.! and 
raives coated with a glnry c.T't. Rdema (>f the nmciHa 
with rectal calve “rongheniiif:” and nminlarily is even 
more chnractcri.stir. 

TIic X-r;ty findings in liarinm studies of the gastro- 
inte.stinal tract with mucosal pattern visimliration are 
i-ariahlc. 

The most freiinenl changes are formation of a "ce- 
cum pole," conization, contniction, and inversion of the 
cccnm; cccal irritability, and edema of the imtcosa, 
(.•\rctidl"). 'I’he motility of the small Imwel is often 
disturbed and tile mneosa! tiaitcrn may show loss of 
tlie feathery npjH-amnre of the jejunum. 

A moderate normochromic normocytic anemia is 
Iirc.scnt as a rule. The stools contain much undigested 
food and fat. Mticons is very often found during the 
bouts of diarrhea: blood, pus and macrophages may 
also occur. Ciiarcot-Lcyden crystals arc very frequent. 
Red blood cells arc on’ly excciitionally ingested by the 
amelxis. Due to the protean nature of the disease, there 
is a great variation in the stool findings even if daily 
fecal specimens are examined. 

•rrom the Kranklln noulev.ard llospltnl. ChlenBo. 

tFrom the Preehyterlan Hospltnl, Pnn Jii.an. Puerto nico. 

JFrom The Chlcnpo Medical Schnot. 


I'jurtinr li-dh tni tostiv- and cuntfrondicatcd in 
th'."r !yp^‘' •>! .niii-'ici';' ' t )r.s’ .ar'i'mcrd' and inline 
prejisratam.' co'iintrrchdly .-.v.ad.ihV ai pn-^-nt d" not 
.dist-.V' ptrtrtit fclap'i‘' I)::*- ti* tlw very proliinged, 

chtonu* clyuavti-r •»! the^-- tv])i'' *4 arTS"!ea'*.', diicom- 
fort iijtcti l•'<(•!! after snp-ruti' anti-atiK-h'c 

mrdif.ition. .''eijiirj.ir 'inh as "irritali'e colon." "nuicco 
co’it!'. air n-'t allcviatn! hv •^;-"^•if:c anti-amehic the- 
rapy, tvhrtlicr iir (t > ami-lav .arc pi-'C-i ivitli the sto'ls. 

Ilec.uoe Ilf thi-'e difiicnltirv m th.c ncmrigerncnt <>f 
ainele.'i':'. tmth'-r th''ra|«*utic inca'iirr' arc strongly 
iinhV.alnl, The m.-ivt imj-irlan! nj ihrni i< an adcqnnic 
dirt, providing stiffivdcnt c.yluriev. vit.annns. and c."ctiti- 
al nminx acid', without irritaton to the |ynvr! and with- 
out tending to priehice citfa-r iharrh.ra or constiiv!ti'’n. 

The vitamin Isdance of {»:r'.inv 'niTcrutg from nnic- 
I'i.i.'i' (' often di'lnrlH'd, The proinction and aloorp- 
tion of vit.miin K .and "H contjilc.x" R fresjurntly dim- 
inished due to th.e altered microhial llora of thr intrs- 
tines. Thr inf]amniap>-y pnves' rtaqtiircs .a higher 
vitamin C intake. 

With the exceiitiun of patient' lirvcloping a sprnc- 
like syndrome, the inn.-g.-unV lakance is mit h.asimlly 
changrtl. The anemia which i> freipicntly mi'hakcn for 
iron deiicirncy anemia, di--ap;K-ars after anti-.anichic 
treatment. 

Most ji.itients dcvcloji fat intolerance c.'jx'cially wlioi 
the fat is ingested in rich dtoserts. milk, a.nd tat meats. 
The acme distres' resulting from a fatty meal in amcle.c 
IKatients is easily mi'iakcn for a cholecystitis, partictil- 
arly wiicn the lieimtic flexure of the colon is the main 
seat of the ivithology. 

The intolerance to milk, however, may Ik: caused also 
by other factors. The enzymatic np[>arntns of the ndiih 
gastrointestinal tract is less well ciim’piied to hantllc 
milk than is that of the infant. Onr observations lead 
ns to believe that milk allergy frct|nently develops in 
prolonged chronic cases. 

The necessity of the irritated IkwcI in aniehiasis to 
he supplied with non-irritating, non-.gnsfonning food is 
imperative. Indige.stihlc material, such as fibrous 
vegclnhlc.s and meats with strong fascins fveaO must 
be excluded. 

In onr experience, not only the quality but also the 
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(juantity of the food plays a decisive role. I^Iany high 
caloric foods must be forbidden or limited. A patient 
who customarily eats pie with ice cream for dessert 
obtains approximately 500 calories from this source. 
When these desserts are forbidden, he will be most re- 
luctant to make up for this loss by eating larger quanti- 
ties of bread, potatoes, or meat. For this reason, the 
patient must be encouraged to eat at more frequent 
inten-als. 

In searching the literature for reference to diet in 
amebiasis, little was found except for the diet de.scribed 
by D’.’^ntoni" who gives the regimen used by Jones. 

This diet was ei'aluated by one of US'* in a preliminary 
jniblication. Since then, some changes were initiated. 
.At present, the following modification of the D’Antoni- 
[ones diet is in use by us. 

AfomFiED D’Anton'i — Joxes Diet 

SOUPS 

Recommended: pure soups, brotb; strained .soups; 
cream soups, pureed vegetable soups ; .soups with 
rice, noo<lles, liver and meat. 

Restricted; Vegctahle soups. 

Forbidden: greasy and spicy soups; soups with for- 
bidden vegetables. 

MEATS 

Recommended; fowl, lean pork and beef, bacon, liver, 
game, lamb - preferably boiled, broiled, baked or 
stewed; ham and tongue. 

Restricted, fried meats, salt meats, brain. 

Forbidden: smoked, spicy and fat meats; corned 
beef ; veal ; sweetbreads ; sausages, kidney, mutton. 

FISH 

Recommended : dry fish, broiled or baked. 

Restricted : shrimp, lobster, crab. 

Forbidden ; oily fish ; fish prepared with rich or spicy 
sauces or oil. 

VEGETABLES 

Recommended: potatoes, lettuce, carrots, beets, string 
beans, green peas, egg plant, okra., tomatoes, spin- 
ach, squash - cooked, pureed.. strained. 

Restricted; turnips, broccoli, cauliflower, sprouts, 
artichokes, asparagus, alligator pears. 

Forbidden; gas-forming and fibrous vegetables as 
lima beans, lentils, cabbage, sauerkraut, radishes, 
onions, celery, corn, watercress, endives, peppers, 
cucumber. 

GRAIN PRODUCT.S 

Recommended: bread, crackers, macaroni, spaghetti, 
noodles, sago, sorghum, rice, breakfast cereals ex- 
cept bran. 

Forbidden ; hot breads and rolls, bran. 

FRUITS 

Reconimended ; cooked apples and pears. 

Restricted: raw oranges, grapefruit, peaches, apri- 


cots, cherries, tangerines, guava, strawberries, 
bananas. 

Forbidden ; all fruit not listed as recommended or re- 
stricted, 

BEVERAGES 

Recommended: tea, postum. 

Restricted; coffee (one to two cups per day), choco- 
late, milk, (one glass per day if considered nec- 
essary), juices as tomato, prune, apricot, pineapple, 
and orange (diluted if highly acid, one to two 
glasses per day). 

Forbidden: alcoholic beverages, carbonated drinks, 
juices not listed as restricted. 

DESSERTS 

Recommended; jcllo, puddings, gelatin, sherbert — 
if not rich. 

Restricted ; custard, cookies, cake, pies, jiastries. 

Forbidden: syrup, ice cream, and desserts not listed, 
otherwise. 

MISCELLANEOUS 

Recommended : cottage cheese, salt, butter. 

Restricted: dry, hard cheese, eggs, (6 to 8 a week 
scrambled or poached), cream, (used for break- 
fast cereals only). 

Forbidden ; rich and highly fermented cheese, potato 
chips, nuts, honey, catsup and other sharp 
seasonings. 

SUPPLEMENTS 

Vitamins. 

During the last four years, six hundred cases of 
amebiasis were placed on this diet. Many patients ob- 
jected to the restrictions concerning carbonated drinks, 
ice cream, and coffee. Some of them found it difficult 
to understand our objections to milk. Approximately 
one-half of the patients maintained constipation which, 
however, was easily alleviated by the use of mucilagin- 
ous colloids. 

Vitamins were administered parenterally in the begin- 
ning. The inconvenience of this technic prompted us to 
shift to oral vitamin therapy, which proved adequate. 

For those patients with marked gaseous distention, 
various combinations of homatropine meth}'! bromide, 
belladonna, papaverine and phenobarbital were found 
useful. 

The subjective complaints generally disappeared after 
the diet was observed for approximately one month and 
did not return if the regimen was maintained for an 
adequate length of time, i.e., one to two years. 

This diet was also given to patients with chronic 
bacillary dysentery, non-spedfic ulcerative colitis, irrita- 
ble colon of unknown origin and proved itself as effec- 
tive as in amebiasis. 

Summary 

Six hundred cases of amebiasis, belonging to types I 
to III of Craie. were successfully managed bv a modifi- 
cation of the diet of D’Antoni and Jones. 
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1 lie fccitures of chronic aiiiebiasis, the inadequacies 
of drug therapy, the iniportance of dietary treatment 
and the difTiculties encountered in such inanagcnient 
were discussed. 
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Nutrition Not 


es 


THE IDEAL HUMAN DIET 

The medical conception of what constitutes the ‘ideal’ 
diet has always been rather dogmatic, but as McLester 
( 1 ) points out, the conceptions have radically changed 
almost cver}^ decade during the fiftj' 3 ’ears of modern 
scientific medicine. We have jiassed through several 
‘eras’ and now find ourselves adopting the high /irotein 
diet, particularly the meat diet, as the idea! one. There 
is much evidence to su])] 3 ort our present faith in the 
value of the high protein diet, particularlv its influence 
on anemia, liver disease, the gloliulins of immunity re- 
actions, and so on. Yet it seems unwise to assume that 
:i high meat diet is prefectly immune to criticism, or 
that wc shall always he able to obtain it. 

I f wc are to credit the theories clustered around Scy- 
le’s conception of the 'diseases of adaptation', we must 
tent.Ttively assume that high protein diets sometimes 
contribute to the development of certain forms of hy- 
pertension. It is not yet perfectly clear that sodium is 
the only oflcnder. I’liis particular problem rc'iuires 
further elucidation. Rice is a low protein product, and 
in China ivliere it has formed the staple of diet for 4000 
j^ars, hypertension was rare until recently. China, as 
well as India, always had access to ‘unrefined salt’ which 
contains about 90 per cent sodium chloride. Are we to 
assume that the lack of hypertensive disease in China 
has been due solely to the Chinese temperament, or 
should we relate it to the low protein diet which has so 
long been used. Here is an opportunity for the nutri- 
tionists and the psychosomaticists to get together. In 
America where the meat content of the diet is at least 
ver}' high, hj'pertension is more common tlian elseu'here. 
An energetic investigation of the pre-disease diets of 
jfcrsons with hypertension ought to he undertaken with 
a special view to determining the protein content of the 
diets habitually used h}^ these individuals. 

It is true that the present belief in the values of the 


high protein diet and high meat diet seems scientifically 
well-founded, hut wc have not yet solved the prohleni 
of the total number of calorics which an individual 
ought to consume. It is instructive to recall that ob- 
servations in World War II both in the conquered and 
the liberated countries, plainly indicated that even the 
luwdcst manual labor could he satisfactorily supjwrted 
by a maximuni of 2300 calorics per day. This is an 
encouraging fact in view of the possibility of the de- 
creasing availability of lavish diets for everyone. Popu- 
lations arc increasing rapidly but the acreage of cnlti- 
vatahle soil is decreasing because of faulty agriculture 
methods, floods, wind and drought. l’roI)abIy we shall 
be gradually driven toward cereal and vegetable proteins 
to replace much of that which is now supplied by meat. 
The ne.\( ‘era’ in diet may well be one in which calorics 
arc somewhat restricted and the protein jiercentage el- 
evated by the addition of non-meat proteins. This is 
.so likely to happen cventualh', that avc ought to under- 
take experiments, in which large scale feeding of popu- 
lations by the use of cereal and vegetable proteins, arc 
observed over a jjeriod of years. We need to learn 
the effects of such a diet on health, vigor, body weight 
and immunity to disease. India, where animal protein 
is unobtainable for tbe general population, where jungle 
anemia and hepatic cirrhosis flourish, and where religi- 
ous interdiction largely prevents the use of meat in any 
case, should be an ideal setting for such an experiment 
By arrangement with tbe government of India, the 
World Health Organization could begin such an experi- 
ment without too great a cost, by utilizing the indigen- 
ous peanut (ground-nut), cereals and vegetables, as well 
as artificall 3 '-produced yeast foods. Indian physicians 
and nutritionists could manage the scientific observa- 
tions required. The results would be valuable for our 
own guidance iir future wars as well as in peace. 

(3) AfcLester, J. S.: Protein comes Into its own 
.T. A. M. A., Al>r. 2, 1943, Vol. 139, No. 14. S07-S02. 
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Haki’er, M.: Congenital steatorrhea due to 
defect of the pancreas. (Med. J. Australia, 

Jan. 29,1949, Vol. 36, No. 5, 1.37-141 ). 

The author feels that the use of the term ‘celiac syn- 
drome’ has led to much confusion, and that idiopathic 
celiac disease should be separated from congenital pan- 
creatic steatorrhea. In the latter disease the stools are 
bulky, frequent, fatty and oily and the fat may consti- 
tute SO per cent of the weight of the dried feces, of 
which 60 per cent may be unspht fat. The child, though 


of normal weight at birth, loses weight in the first month 
inspire of eating well. The diagnosis rests at first on 
the character of the stools. The disease is familial ano 
enquirv should be directed to determine the death ot 
siblings in infancy. Pathologically the pancreas may 
appear grossly normal, but microscopic examination 
shows much dilatation and distortion of ‘he acini am 
ducts and connective tissue is increased, the aitnor 
points out that Paige was unable to find any cviclenc 
of cystic fibrosis. Emphysema results from the imari 
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ably associated respiratory infections, which always 
cause death. These cases should he overfed, and the 
ravenous appetite should i)e satisfied. A feeding high 
in protein, balanced with carbohydrate, is indicated. 
Enough fat should be fed just to keep the size and num- 
ber of the stools normal. Pancreatin is of limited value 
but should be used. Sulfonamides and pencillin tide 
the patients ovej acute res])iratory flare-ups but the 
})ulmonary condition mu.st he regarded as incurable and 
always eventually fatal, usually before nine years of age. 

Boknstein, J. and Xeeson, J. F. ; Ohserva- 

llons oil the effect of hujh fat diet iti alloxan 

diabetic rats. fMed. T. Australia, Jan. 29. 

1949. 121-126). 

The authors conclude from their study of the title 
subject, that a diet rich in fat ameliorates alloxan dia- 
betes in rats, whether the diabetic state is severe or mild 
and, if given for long enough periods, results in per- 
maueut amelioration of the disease. The weight is 
maintained for only a limited period of time, after 
which there is a rapid weight loss accomjianied by a 
transient rise in blood sugar level. The urinary outpitt 
is diminished by the direct action of the fat. .Severely 
diabetic animals are able to utilize fat more readily than 
mildly diabetic animals. A diet with 40 per cent added 
fat is the most ketogenic in these rats, ketosis being 
abolished hy elevation of the fat content to 70 per cent. 
Diabetic rats arc able to utilize fat and convert it to gly- 
cogen. regardless of the severity of the diabetes. Sev- 
erely diabetic animals receiving a high carbohydrate in- 
take are unable to deposit glycogen. This suggc.sts that 
glycogen is produced from intermediate products of fat 
metabolism. There appears to be an inverse relation- 
ship between glycogen deposition and the production of 
ketone bodies. 


Rifty, E. L. : Diet in diabetes incllitus. 
(Texas State M. J., Jan., 1949, Vol. 45, No. 

1, 29-33). 

Pre-insulin dietary modes of treatment emphasized 
the desirability of low caloric intake, and it was real- 
ized that starvation days had a beneficial effect on re- 
fractory cases. Since insulin it has appeared that glucose 
is helpful so long as normal blood sugar levels are rea- 
sonably maintained. The author does not admire Tol- 
stoi’s free dieting, but admits Tolstoi may leave an im- 
pression on diabetic tieatment by encouraging more lib- 
eral diets, though scientifically controlled. Only a few 
modifications from normal diet are recognized as fav- 
oring the diabetic state. The diabetic individual ought 
to maintain his weight at normal, or slightly less, as he 
ages, .-\fter 40, egg yolk and glandular foods high in 
cholesterol ought to be limited as they contribute to the 
development of arteriosclerosis. The patient must be 
made diet conscious, but “food regulation” is a better 
term than “diet”. The patient’s welfare is not served 
by the creation of a diet to avoid insulin. 

Henderson, P. ; Incidence of diabetes inelli- 
tus in children and need of hostels. (Brit. 

Med. J., 2ilar. 19, 1949, 478-479). 

The incidence of diabetes is considerably less in Bri- 


tain than in the U. S. A., in the ratio of 10 to 27 per 
100,(X)0 of poprdaton. In 1948 a survey was made of 
some 21 urban and rural districts in England. Of 1,- 
.307,000 children under 16 years of age living in 16 
cities and 5 counties, 183 were known to have diabetes, 
the majority living in cities or towns. The incidence 
rose sharply with age. Among children under 5 years 
only one in 180.000 had the dise.'use. while between 10 
and 15 years, one in 3,000 was diabetic. The author 
discussed the problem of whether such patients are bet- 
ter treated at home or in hostels. Rural children will 
do best in hostels owing to lack of treatment facilities 
and the same statement applies to the large numbers of 
children orphaned by the war, or discommoded by sepa- 
ration of the parents. Some 150 diabetic children in 
England and Wales ought to receive institutional treat- 
ment. About 90 can be accommodated by the two hos- 
tels now in existence and a third will be opened in 1949. 

Xitzueescu. I., ZosiN, C. AND Briue, E. : 
Concerning the e.ristence of a hypoglycemic 
reflex conditioned by the sensation of a .weet 
taste. (Rev. Med.-Chirurg., 1948, 59th year, 

Xo. .3-4. 180-183). 

The authors’ researches give evidence of the exist- 
ence of a conditioning of insulin secretion, stimulated 
not only by eating carbohydrates but also by simply 
a sweet taste or merely rinsing the movtth with a ssveet 
.sfdution. This has interesting possibilities in the diet- 
ary treatment of the diabetic. Joslin a long time ago 
])roposed giving diabetic patients a small amount of 
sugar an hour before meals, hoping thus to stimulate 
the islets of the pancreas and thus obtain a better util- 
ization of carbohydrates. In the first 5 minutes after 
“tasting sweet” a mild hyperglycemia occurs followed 
soon by a hypoglycemia due to increased insulin pro- 
duction. 


Leverton, R. M.: Breakfast with high-qual- 
ity protein. (Nutrition News, April, 1949, 

Vol. 12, Xo 4, page 13). 

If even one essential amino acid is absent from the 
meal being eaten, or is present in insufficient quantity, 
this deficiency will limit the utilization of other amino 
acids. W’ben incomplete proteins, which do not con- 
tain all of the essential amino acids are metabolized, 
they supply the body with some of the essential amino 
acids. These acids, however, are neither used nor 
stored to be used later when the other essential amino 
acids are supplied from other food sources but thev 
are oxidized and the nitrogen portion excreted. The 
authoress quotes Paul Cannon, — “The synthesizing 
HTiechanisms operate on an all or none principle and 
are perfectionistic to the extent that if they cannot 
build a complete protein they will not build it at all.” 
The authoress reports an experiment on 15 girls who 
had milk for breakfast for 16 days but no milk or other 
good protein for breakfast for the next 16 davs, the 
diets being quantitatively the same for each 24 hours. 
There was evidence that more available nitrogen was 
used during the period wdren milk was included in the 
breakfast than when there was no milk in that meal. 
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Rutherford, G. T ; Ketouuria in a child mlh 
cirrhosis of the liver. (Brit. Meci. J., Mar 19 
1949,480-481). ‘ ’ 

Ketonuria with hypoglycemia in a child of 2% years 
age caused conv'ulsions and coma on several occa- 
^ons. Drinking glucose water caused improvement. 
The Wood sugar, on one admission to hospital, in coma, 
was 35 mg. per 100 ml. The urine contained acetone 
and diacetic acid. He finalh' died in a convulsion. No 


Volume 16 
Number 10 

hver disease had been suspected but autopsy revealed 
portal cirrhosis of nodular type. The author feels that 
the hypoglycemia which caused death was due to liver 
disease. In this case, however, the absence of ascites 
jaundice and wasting shows that the disease was bv no 
means in the last stage Presumably interference with 
glycogenolysis or glj'cogenesis was responsible, al- 
though the author does not theorize, and merely pres- 
ents the facts. The pancreas was found normal. 


Editorial 


DIGESTION AND FEAR 

Gastric acidity is known to increase under conditions 
of chronic fear and an.xiety. Hoelzel (1) by continued 
examination of his own gastric juice at a time when he 
was under great emotional strain, due to fear, found 
a greatly heightened plateau of acid production, which 
returned to normal as soon as he was relieved of the 
psychic distress. Wolf and Wolff (2) as well as many 
others have made similar findings on patients or in- 
dividuals under stress. Others, however, have re- 
ported repression of gastric acidity under fear and 
anxieti'. and these include Beaumont’s observations on 
Alexis St, Martin. l\Tahl (3) in an e.xperiment on 7 
dogs, found that 6 of them regularly responded to fear 
a,nd anxiety hy increased gastric acidity hut one of 
them did not. Mahl assumes that this particular dog 
prohabl)’' developed an acute emotional response hut 
not a chronic one, to the electrical-and-buzzer form of 
stimulation used. None of the dogs, incidentally, dev- 
eloped peptic ulcers or indeed any pathological tissue 
changes. 

When a convict receives and eats a heart)' breakfast 
one or two hours prior to execution, as many of them 
do, autopsy has usually shown, grossly at least, an 
absence of digestion, and the whole breakfast is or- 
dinarily found in the stomach. Cannon’s hj'pothesis 
that the incretion of adrenalin, under conditions of 
acute fear, while mobilizing glucose from the liver, also 
stopped the vegetative process by supressing gastric 
juice, in order to conserve bodily energr' for the flight- 
or-fight effort, is not questioned, but Mahl's excellent 
experiment certainly makes it seem necessaiy to draw 
a distinction between the effects of acute fear and 
chronic fear on the gastric acid production. The fact 
that one of his 7 dogs failed to react to chronic anxietv 
might be presumed to depend on ‘temperament’ which, 
as a genic contribution, continues to introduce into 
clinical medicine as well as experimental medicine an 
unpredictable factor. Further dog experiments are 
needed, and it would also no doubt prove valuable to 
conduct more extensive gastric examinations on human 
befn<^s under stress. Hynnoti'-allv induced fear states 
may perhaps lack something that real fear states 


possess. It IS not always easy to be sure that a given 
individual is really experiencing a chronic anxiet}' state 
and for this reason care must he exercised in selection 
of subjects and the\' ought to be sufficiently psi'clio- 
analyzed to determine the nature of their anxiety if 
possible. A set of overt circumstances, such as im- 
pending academic examinations among students, or the 
uncertainties of livelihoofl in those of marginal econo 
mic status, may be presumed to set up an anxiety stab' 
j’et on examining the individual we may discover tha; 
he or she is not worrying very' much even though 
worry might seem appropriate. The subjective ele- 
ment is of far greater importance than the life situa- 
tion. It is also probably true that even in cases when 
a definite an.xiety is present there is the possibility that 
worry and fear may not always take the 'gastric' 
form of e.xpression. Ale.xander has emphasized this 
point many times. Consequently such a clinical ex- 
periment ought to be prefaced by a more or less care- 
ful analysis of the individual or else, as in Hoelzel’s 
case, the work carried out by' the phy'sician on himself 
at a time when he is aware that he is actually' in an anx- 
iety' state. In our psychosomatic approach to ulcer 
we ought to remember, as Mahl indicates, that as >'et 
we are dealing ivith somewhat loose probabilities when 
we assume that a psychic state of fear is the primary- 
etiological factor in ulcer production, because we have 
vet to see an obiective union of the emotion-aciditv- 
tilcer elements, although we cannot avoid assuming 
that they are united. 

Beaumont S. Cornell, M.D. 

1. Hoelzel. F.: Fear .and pa.atric acidity. Am. J. Uls:e.‘;t. 
DIs. 9: 188, 1942. 

2. Wolf, S. Wolff H. G.: Human gsBtric function. Now 
Tork. Oxford T.'niv Press, 1943. 

3. Hahl, G. F.: Effect of chronic fe.ir on the gastric .secre- 
tion of HCI In doci?. P.schosom. Med, .Ian. -Feb. 1949, 
Vol. XI, No. 1. 30-44. 


ERRATA 

:n the September i-ssue in the article "Studies on Serum 
iroteric) in Man”, it ha.s been refi'.io.'-.tcl that some “9 * 
thors’ decree.--- be indicated. — SUSAN 9-fAN^. P • •• 
JCE P. MAUREP., A.B., and HARRT SOBOTKA, Ph. . 
> regret that the correct character for "mlcrofframs was 
t used by the printer. 
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Book Reviews 


Food Facts for the Diabetic. By Joseph 
H. Barach, M.D,, F.A.C.P., Oxford UnF 
versity Press, 1949, New York, N. Y., $4.00. 

Recently Dr, Barach placed the profession tinder 
obligation by publishing an unusually practical, suc- 
cinct yet comprehensive work on “J!)iabetes and its 
Treatment.” The same publisher now offers to the dia- 
betic himself an equally valuable handbook which prob- 
ably covers all that any diabetic needs to know in order 
to treat himself intelligently, along with his physician’s 
assistance. Dr. Barach neither minimizes nor exagger- 
ates the difficulties encountered by the dialietic indivi- 
dual, although the text inspires optimism, as it un- 
doubtedly ought to. The author gives reasons why a 
diabetic ought not to smoke or drink alcohol and it is 
hoped that these observations may exert due influence 
on the patients who read the book. Fake remedies are 
enumerated. More than half the liook is occupied 
with specimen diets. In this section the patient would 
be able to find exactly the diet ordered by his physici- 
an. This book is highly recommended for patients. 


How TO Become a Doctor. By George P. 

Moon. 130 pages, ($2.00), The Blakiston 

Company, Philadelphia, Pa., 1949. 

■ As Dr. A. C. Ivy, in the foreword states, “it is ob- 
viously important that students planning a career in 
one of the health professions obtain correct informa- 
tion regarding the details surrounding admission to a 
professional school . . . Mr. illoon, for the first time, 
provides students and advisers with sound and accur- 
ate inside information regarding many important but 
fhequentiy forgotten matters, any one of which may 
make the difference between acceptance and non-accept- 
ance.” Reading this book is like sitting down with an 
authority and discussing a future career in medicine, 
dentistry, veterinary medicine, pharmacy, optometry, 
chiropody, occupational therapy, hospital admini.stra- 
tion, medical illu.stration or science. Since every con- 
ceivable angle of the subject is fully covered, the book 
might well be recommended by physicians to young 
men and women who desire to enter medicine. 


General Abstracts Of Current Literature 


CLINICAL MEDICINE 
BOWEL 

GOTTLIEB, C.. SIIARLIN, H. S. and 
PECK, W.: A roetgen finding of nnusnal 
interest in perforation of the colon. 
(Radiol,, March 1949, Vol. .52, No. 3, 
,3.59-362). 

'Two cases are described in elderly patients in 
which it was jiossible to make a diagnosis of colonic 
perforation from the x-ray' findings. In both 
cases colonic obstruction was present, due to car- 
cinoma. The perforations occurred proximal to 
the malignant lesions and were large, permitting 
massive extravasations of tlic fecal material into 
the peritoneal cavity. In neither case was any 
appreciable amount of air jiresent in the jieritoneal 
cavity'. The fact that the fecal shadows did not 
001110 ™ in outline to that of the colon was the 
point of importance in making a diagnosis of per- 
foration. 

CLARKE, A. M, : Intestinal obstruction 
in infants, (iled. ,1. Australia, Feb. 19, 

1949, 225-228). 

'I'lie author enumerates and describes tlic var- 
ious fonns of intestinal oii.striiction met with in 
infants and descriiies also the chief surgical methods 
of treatment, as well as collateral means of .sup 
port, including gastric suction, oxygen inbalatioiis 
for abdominal distention, cbemotlierapy, etc. He 
makes the point that it is not neec.ssary' to make 
a ])re-oi)erativc diagnosis of the cause of the ob- 
struction, but it is extremely essential tliat obstruc- 


tion should be diagnosed at the earlie.st possible 
moment and laparotomy' undertaken, “It is al- 
way.s better to look and see than to wait and see.’’ 

MILLER, T. G.: Intestinal intubation. 

(Cleveland Clin. Quart., April 1949, Vol. 

16, No. 2, 68-73). 

One of the perfectors of intestinal intubation 
(Miller-Abbott tube) gives an instructive addre.ss 
on the subject which covers tbe early period in 
which the Netherlands physician, Scheltema, passed 
a mercury' filled tube tlirougb the intestinal tract 
of a cliild, and in which Max Einhorn developed 
his “duodenal pump’’ and later his jointed tube 
for bowel intubation (1919). The double-lumen 
tube with attached balloon was developed by tbe 
author and Abbott after 1930. It was found that 
duodenal contents have an average reaction of 
about pile, while at lower levels it became neutral. 
Tbe osmotic pressure becomes tbe same as that 
of the normal tissue fluids (300 milliosmoles) at 
lower levels, due to tiie chloride and bicarbonate 
content. 'I’he introduction of glucose into the 
small gut imslics the o.smotic pressure above noi-m- 
.tI, but this i.s accomjianied soon by a drop in the 
chloride.s, in order to obtain a more or less fixed 
osmotic pressure. Little sugar is absorbed from 
the stomach but with an artificially blocked py- 
loru.s, its concentration is reduced by an outpour- 
ing of gastric juice to increase tbe volume. An 
enormous amount of .sugar can be absorbed in the 
duodenum. No matter bow high the glucose con- 
tent may be'' in the stomach, it is reduced to 6 per- 
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cent on reaching the jejunum. The Miller-Abbott 
tube luis finally eluciclatod the mechanism of the 
“dumping s^mdromc” .seen folloiving ga.strie re- 
sections. H.niertonie solutions fall directly from 
the stomach into the jejunum calling forth an 
enormous outpouring of fluid into the jejunum in 
an attempt to bring the coneentration doivn to the 
pro])er level. It is the over-distention of the 
jejunum which causes distre.ss and nau.sea. Ily- 
jierglyeeniia results from the effort to ahsorh ex- 
cess sugar rapidly. Diarrhea results from disper- 
sion of tlie material throughout the tract in order 
to bring it in contact with a larger absorptive sur- 
face so that sugar can be more quickly absorbed, 
ilanagement consists .simply in withholding food 
from the patient in a hjqiertonie .state or delaying 
its admi.ssion to the jejunum. Narrowing the 
stoma may be required. The idea that antiperis- 
talsis develops when the bowel is obstructed is er- 
roneous. Fecal vomiting is not due to antiperi.s- 
talsis, in ob.struetion, but to the development of a 
central eurrent or flow backwards as a result of 


Xumher 10 

petite. No toxic effect was noted. Resection of 
the colon was successfully performed and the pa- 
tient is now active and in good health. 

MORROW, A. W.: Present concepts in 
llfar. 26, 1949. Vol. 36, No. 13. 403460) 
ulcerative colitis. Med. J. Australia. 

The author believes the .specific eau.se of ulcer- 
ative colitis .still is elu-sive, but he recognizes a 
sub-group due to a .stre/itoeoceu.s, not. however. 
the diplo-streptococcus of Bargeii. The baeillarv 
dy.s'entery theory is not acceptable and there is no 
good evidence of a viral cause. Allergy may be 
important. He regards neurogenic factors as of 
.secondary importance. The fact that the muco- 
lytic enzyme, ly.soz.^'ine, is increased sevent.v-five 
times above normal is striking and it- may turn out 
that the di.sease is due to an overproduction of this 
enzyme by emotional disfurbanee.s. He favors the 
usual .sj-mptomatie treatment, with which all are 
familiar. Total intravenous alimentation for as 
long as 13 days rests the colon, but the diarrhea 


Iiressure against, the point of obstruction, ^lorphinc 
jiroduced at first a spasm of the bowel followed by 
a more prolonged period of relaxation. Hence 
morphine ought not to be used in bleeding peptic 
ulcer because rela.xation militates against clo.siire 
of the bleeding vessels. Maehella has devised a 
method, using the tube, .by which nourishing food 
may be placed in the small bowel and all residue 
reaching the terminal ileum removed, thus spar- 
ing the colon aeti%'ity. By use of an amigen- 
dextrimaltose mixture gratifying results have been 
obtained in most cases of ulcerative colitis. 
WRIGHT, L. T. and STRAX, S.: Pyo- 
derma grangenosum in chronic non-speci- 
fic ulcerative colitis treated with aureo- 
mycin. (Harlem Hospital Bull., 1 :99, 

Dec. 1948). 


resumes as soon as oral feedings are again com- 
menced. Medical ileostomj' by means of the double- 
lumen Miller-Abbott tube for as long as two weeks, 
.sometimes induces a remission. 

CULLEN, P. K. : Embryogenic megace- 
cum complicated by volvulus. (J. Ind. 
State Med. Assn., May 1949. Vol. 42. 

No. 5, 415-419). 

A male aged 39 was admitted to T'. 8. Naval 
Hospital, Great Lakes, June 28, 1943 with a dis- 
tended and painful abdomen and coii.stant vomiting. 
X-ray films revealed distended colon and a diagno- 
sis of obstruction was followed by laparotomy at 
which a po.ssiblj’" unique finding was made. A 
huge cecum, without any appendix, 16‘4 inches in 
length was obstructed by a roh-ulus below the 
ileo-cecal valve. It was removed and patient made 


Pyoderma gangrenosum is a very severe pyo- 
genic cutaneous complication of ulcerative coliti.s. 
Staphyloeoeeu.s, streptococcus, B. proteus, B. pyo- 
eyaneous, and B. coli are the most common bacterial 
invader.s. Aureoraycin produced a dramatic re- 
sponse in both .skin and colon in a ease treated by 
the authors. An extensive, chronic pyogenic, ne- 
crotizing lesion of the .skin which had begun at 
the site of an injection, occurred in a woman who 
had suft’ered from ulcerative colitis for seventeen 
years. Her general condition was extremelj’ poor 
and neither the pyoderma nor the coliti.s had le- 
sponded to intensive medical treatment. 

Ileostomy was perfoimied as a life-.saving mea- 
sure, but there was gradual deterioration in her 
general state. Prompt colectomy was considered 
Fniperative. She was given aureouiyein jire-opera- 
tivelv. Ferrous iron was the only other medica- 


tion. 

Within one week, drainage from 
from the skin lesions had stopped, 
scarring) was almost complete in 
there was improvement in health, 


the bowel and 
Healing (with 
one month and 
weight and ap- 


an uneventful recovery. It would appear that the 
appendix is not, in man. the atrophic ve.sfige of 
the embryonic cecum but that it is the remains of 
an organ to which no present function can correctly 
be attributed and that it is po.ssible to have an 
embryologieal reversion to a primitive state. Mhat 
the author has termed “embryogenic megaceeniir' 
probably is the creation of an iinn.sual einbrso- 
logical developmental anomaly of the infantile 
cecum and vermiform appendix. It has no rela- 
tionship to Hirschsprung’s disease. 

LINBERG, G. and MORALES. D.: Treat- 
ment of acute intussusception by an ene- 
ma of roentgenologic contrast medium. 

(Am. J. Di.s. Child., March 1949. Vol. 77. 

No. 3, 30.3-30.9). 

In 18 consecutive cases of acute intussusception 
during the finst 3 years of life, conservative treat- 
ment by means of an enema of roentgenologic con- 
trast medium has proved very successful m the 
author’s hand.s. Most of these cases were treated 
within a very few hours of the time tliat tlie oh- 
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striictioii occurred. I3y the use of a barium enema 
the colon i.s visible and pressure is exerted orad 
at the iioint of obstruction. When the lesion re- 
solves, it can be both felt and seen to give Avay 
and tile patient cxjierienees immediate relief. In 
some eases ether anesthesia was necessaiw to ob- 
tain jiroper relaxation. Some, eases had to lie 
operated on, and in these there could be found no 
evidence of injury from the jirevious manipulations 
of the bowel. 

HAYES, II. T. and BURR, II. B.; Cancer 
'of the rectum and colon: analysis of 
private cases, 1926-1946. (Texas State 
.1. JI., April 1949. Vol. 45, No. 4, 198-201). 

Tliis report covers 401 eases of cancer of the 
colon and rectum seen in jirivate jiaticnts from 
1926 to 1946. For growths in the right colon, 
resection of this colon with end-to-side tran.sver.se 
ileoeolostomy is recommended. For growtiis else- 
where in tile colon, oiien end-to-end anastomosis 
witliout colostomy is suggested. For rectal growth.s, 
anterior re.seetion without colostomy when im.ssible, 
otiicrwise an abdominoperineal resection. Adeipiatc. 
jirejiaration for surgery includes at least a week 
of colon irrigations, daily laxatives, sulfathalidinc 
in recommended doses, low residue diet, adequate 
wliolc blood before and during operation and at- 
tention to vitamins and blood iirotcins. , 

PENNINGTON, G. A.-. Clcerative colitis: 
clinical features, diagnosis and treatment. 
(Med. J. Australia, JIar. 26, 1949. Vol. 116, 

No. i:i, 40.5-409). 

History and physical examination are important 
in diagnosis, lie diseu.sses the fact that the per- 
sonality iirolilc in this disease is rather character- 
istic. lie emphasizes the toxemia, malnutrition, 
anemia and intestinal manifestations and notes the 
complications, but fails to mention the dermato- 
logical or ocular manifestations. Medically, he 
favors treatment by means of chemotherapy, diet? 
and blood transfusions. Ileostomy to be followed 
by colectomy is advised if there is progre.ssive de- 
terioration despite medical treatment. 

DUNLOP, E. E. : Ulcerative colitis: the 
ileostomy life. (Jled, .1. Australia, Mur. 

26, 1949, Vol. 36, No. 13, 399-403). 

The author says that ileostomy may be the price 
some patients with ulcerative colitis must jiay for 
life. Ileostomy, moreover, may be more tolerablo 
than continued severe colitis or proctitis. An 
ileostomy artificial anus can be made Avith small 
risk in patients Avhose condition is not desjieralo 
jirior to operation, and with modern management, 
a cheerful and useful economic and social exist- 
ence is jmssible. 

LEl.SlIMAN, A. G.: Idiopathic ulcera- 
ative colitis with severe ulceration of the 
skin and peritonitis. (Proc. Royal «oc. 

Med., Feb. 1.949, Vol. XLll, No. 2, 105- 
106). 

A woman, aged 42, had had remittent diarrhea 
for 10 years, and severe ulceration of the legs. 


Eight years previously she had been admitted to 
hosj)ital with a severe relapse of diarrhea, gen- 
eral edema, albtiminnria, and x-ray evidence of 
an enlarged heart and chronic ulcerative colitis 
involving the Avhole colon. Appendieostomy and 
colonic irrigation did not improve the diarrhea, 
but her edema disai)])eared, not to return. 'I’hree 
yeans jireviously she develojied a small indoi-^nt 
nicer on tlic dorsum of the left foot tvliicli jier- 
sisted for 6 months. Two ulcers Avere. now pre- 
sent on the right and one on the left leg above 
the ankle, the largest measuring 6 inches by 4 
inches and extending round the jiosterior surface. 
Considerable cellulitis and inflammatory edema ex- 
tended 11)4 to the thigh. There Avas marked anemia 
and the colon shoAved much jiolyposis. The liver 
was enlarged and liver function tests abnormal, 
so that cirrhosis Avas .sii.sjiected. The leg ulcers 
required 6 months to heal. She later developed peri- 
tonitis, Avliidi. following incision, drained for 4 weeks. 
I'oIIoAving this, improvement was steady with relief of 
anemia ami |>artial control of the diarrhea. 

The jiossibility of he|iatic cirrhosis Avas suggest- 
ed also by the failure to restore the albumin- 
globulin inversion on a high jirotein diet. The 
jieriod of edema, albuminuria and cardiac enlarge- 
ment Avas thought to be due to anemia and hypo- 
liroteinemia. but there Avas a jmssibility of its be- 
ing due to a vitamin B deficiency. The jieritonitis 
Avas very little affected by chemotheraiiy, but the 
author does not refer to other agents than 
l>enicillin. Mealing of skin ulcers ())yoderma 
gangrenosum) usually coincides Avith general im- 
jirovement in the colitis. Epithelial hyper.sensi- 
tivity may be present in such ca.ses. (Cultures 
from the skin ulcers Avere sterile or shoAved Grani- 
))o.sitive cocci of Ioav viability. BAvab from the 
colonic ulcer shoAved yta])h. aureus. Strep, fecalis, 
and Ps. jiyocyanea). 

PANCREAS 

MUETHER, R. 0. and KNIGHT, W. A.; 

Pancreatic dyspepsia. (Miss Valley iMed, 

Mar. 1949, Vol. 71, No. 2, 49-52). 

Abnormal serum amylase determinations are 
frequently encountered in patients Avith abdominal 
jiam and dy.spepsia, indicating a disturbance in 
liancreatic function. The serum amylase levels 
vary considerably in this group and a single de- 
termination is trequcntly inadequate. Ihc pros- 
tigniine amylase test aviH frequently dcmon.slratc 
aiicralion.s in pancreatic function when other methods 
fail. 'I'ransienl disturbances in pancreatic function with 
rapid return to normal have been demonslrated in 
patients. Medical treatment consists in small fre- 
quent feedings, aA'oidancc of alcoholic bcA'crages, 
avoidance of excessive fats, with the use of anti- 
.spasmodics and sedatives. Paucrcatiu in fairly 
large do.ses combined Avith small doses of prostig- 
mine may be u.scful in some cases. The use of 
defatted wliole duodenal extract is under study 
and a])|)ear.s to have some iiromise. 
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BOWERS, J. M. : Carcinoma of the body 
and tail of the pancreas. (Nortlnvest 
Med., Jan. 1949, Vol, 48, No. 1, 42-46). 

The author points out that cancer of tlie head 
of the pancrea.s causes .symptoms secondary to duo- 
denal obstruction and blockage of the common 
bile duct, vhile the early symptom of carcinoma 
of the body and tail of this organ is a dull, per- 
sistent pain located high in the abdomen and often 
in the middle of the back. In cancer of the hotly 
and tail, ive meet with progressive and rajiid loss 
of weight, constant anorexia, jiersistent and un- 
explained diarrhea, altered carliohydrate meta- 
bolism, enzyme secretions and important roentgen 
and gastroseopie signs. If these ])oints are kejit 
in mind, preoperative diagnosis may be made more 
often, and early cases maj' jirove amenable to 
surgery. 

LIVER AND GALLBLADDER 
COLBERT, J. W.: Pruritus in acute 
hepatitis. . (Bull. U. S. Army ided. Dept., 

Dee. 1948, Vol. VJII, No. 12, 954-955). 

In 75 patients with acute hepatitis, 16 experi- 
enced generalized pruritus in the absence of ])ri- 
mary dermatological disease, klore than 50 per- 
cent of the patients noted the itching before the 
10th daj’- and 15 of the 16 patients developed 
pruritus as the jaundice was increasing. In ino.st 
cases the itching subsided rather promptly after 
the icterus reached its peak and began to .subside. 

• ROTOR, A. B., iilANAHAN, L. and FLO- 
RENTIN, A.; Familial non-hemolytic 
jaundice with direct van den Bergh re- 
action. (Acta Jled. Philippina, Oct.-Dee. 

1948, Vol. V, No. 2, 37-46). 

While familial jaundice usually is considered 
hemolytic in type, a non-hemolytic form has al- 
ready been described by various authors and re- 
ferred to as “constitutional hepatic dj’.sfunction," 
“hereditary hyperbilirubinemia” or “familial 
eholemia,” etc. All hepatic functions, with the 
exception of bile pigment metabolism are normal, 
and the jaundice is of the non-obstructive type, 
the serum giving the indirect van den Bergh re- 
action. The author, however, presents two in- 
stances of familial non-hemolytic jaundice, one of 
which was traced through three generations, in 
which the jaundice was of the obstructive type 
and gave the direct van den Bergh. There was 
no bilirubinuria, no signs of obstruction, and no 
evidence of disease of the liver could be histologi- 
cally demonstrated. The condition is compatible 
with life and health and suggests that fuvtlier 
knowledge is required with respect to the total 
■ metabolism of bile pigment. 


Number 1« 

17, 1948, Vol. 35, No. 3, 63-69). 

In 1947 a severe epidemic of gastroenteritis occurred 
m Brisbane, 384 infants being admitted to the hospital 
Half the cases and most of the deaths were caused by 
Salmonella bovls morbificans. The death rate, at the 
height of the epidemic was 40 per cent but was low- 
ered to 3 percent by treatment. lilost cases occurred a- 
mong artifically fed infants. Therapeutic diets found 
most effective were a sequence of 5 per cent solution of 
glucose or sucrose in water, whey, whey-modified milk, 
and modified milk. In severe cases, intravenous treat- 
ment with half-strength normal saline solution and 5 
percent glucose solution was required. Deaths occurred 
from starvation and hepatic intoxication until casein hy- 
drolysate was given as well. Serum therapy was of 
little value. Salmonella septicemia occurred in severe 
cases. Streptomycin in doses of 25 to 50 mgm. every 
3 hours intramuscularlj' was most effective in toxic sal- 
monellesis stages but had no effect on entero-colitis. 
Curtis, G. M., Connor, A, C. and Swensen, 

R. E. : Propyl Ihioiiracil in the management 
of complicated hyperthyroidism. (111. Med. ]., 
Sept., 1948, Vol. 94, No. 3, 101-166). 

Three cases are described, representing three kinds of 
complications which may be associated with hyperthyro- 
idism, (1) diffuse hyperplastic goiter with impending 
cardiac failure, (2) recurrent Iiyperthyroidism in which 
the patient refused surgery, (3) primary hyperthyroid- 
ism, the management of w’hich was complicated by a 
sensitivity to iodine. In the first case, the use of propyl 
thiouracil provided the long time interval of control dur- 
ing which the cardiovascular system recovered to the 
point w'here surgery could be performed without undue 
risk. For the patient refusing surgery, the drug provid- 
ed a remission. In the third case, sensitive to iodine, 
it proved an alternate form of pre-operative therapy. 
Gilbert, J. A. L. and Dunlop, D. if.; £>ia- 
betic fertility, maternal mortality and foetal 
loss rale. (Brit. Med. J., Jan. 8, 1948, 48-51.) 

While the use of insulin has increased the fertility of 
diabetic women and made pregnancy a relatively safe 
procedure for the mother, it has failed to produce any 
significant decrease in the fetal mortality rate in diabetic 
mothers. It was found by an analysis of the obstetric 
histories of 165 women in whom diabetes was dia- 
gnosed between the ages of 25 and 69, that prior to the 
onset of the disease, the overall fetal loss rate was 
twice the non-dialietic control rate. In patients in whom 
diabetes was diagnosed before the age of 45, the pre- 
dialietic fetal loss rate was three times the non-diabetic 
control rate. The maximum pre-diabetic fetal loss rate, 
which was six times the control rate, occurred in the 
two years immediately before the diagnosis of diaiietes 
was made, and was as high as that observed after the 
onset of clinical diabetes. There appeared to lie no rela- 
tion between the severity of the ensuing diabetes and 


MISCELLANEOUS 

Stable, G. and Philpott, I. G. epidemic 
of qastro-enteritis in infants loiih special re- 
ference to treatment. (Med. J. Australia, July 


the pre-diabetic fetal loss rate. The onset of clinical 
diabetes may be a late stage in some general metabolic 
disturbance, an early feature of which is a high fetal 
loss rate. 
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Increase In Peptic Ulcer Of TKe Aged 

F. W. ilULSOW, M. D., PH. D., 


Cedar Eapids, la. 


jpEPTiC ulcer after the age of 60, maj’ he acute 

and primary, or it may he chronic, recurring 
and .secondary to other conditions. The diagnosis 
of gastric ulcer at this age may not only he dif- 
ficult hut is of the utmost importance, since earlj' 
cancer of the stomach may ulcerate and give ulcer 
symptoms. Peptic ulcer has formerly been con- 
sidered to occur infrequently in elderly people, 
but in the past feu' years it has been reported 
more frequently and its importance emphasized by 
many authors. 

A reviev of the American literature of the 
last 9 years, in which the ages of the patients arc 
given, is presented in tabular form, and the num- 
ber above the age of 60 years is indicated. A few 
articles on peptic ulcer of soldiers are not included 
because of their younger selected ages. Articles 
concerning only those above the age of 60 are also 
not included. The incidence of deaths from pep- 
tic ulcer of the aged in Cedar Rapids from 1940 
to 1948 inclusive and the cases of peptic ulcer ad- 
mitted to St. Laike’s Ho-spital in the past 10 jmars 
are presented. 

Kiefer and McKell', have recently emphasized 
the difficulty of making a diagnosis of peptic ulcer 
in the aged and have noted the frequency of com- 
plications and the difficulty in the management of 
many of these elderly patients. JIar.shall and 
Welch,’ like many others, believe that the treat- 
ment of gastric ulcer is surgical. They found in 
a series of 26 malignant gastric ulcers, that 23 per- 
cent were above the age of 60, and in a series of 
105 cases of benign gastric ulcer, that 22.8 percent 
were above the age of 60. Hence the age of the 
patient is of very little diagnostic aid. Meyer 
and Saphir’ and Boles and Dixnhar,* have found 
from necrop.sy material that peptic ulcer of the 
aged may be acute or chronic, and seeondaiy to a 
variety of other diseases and conditions. 

In a review of the literature by the author,’ in 
1940, where the ages were given, it was found that 
10.5 percent of 4079 cases of peptic ulcer were 
above the age of 60. In the present review, the 
incidence of peptic ulcer in those beyond the age 
of 60, varies from 5.5 to 37 percent in clinical 
cases, and as high as 53 percent among the deaths 
from peptic ulcer. The high death rate for those 
above the age of 60, indicates that the present 
management of this disease in these cases is not 
as successful as in the younger patients. Ivy’ has 
stated that before 1900, very few duodenal ulcers 
were reported from autopsies, but as present they 


are more frequent than gastric ulcer. Jennings,' 
has found a marked increase during the past 150 
years in the incidence of peptic ulcer in older peo- 
ple and in men. He says that between 1850 and 
1900, of everj” 6 perforated ulcer-s, 3 were in wo- 
men under 25 years old, one in an elderly woman, 
and one each in a young and aged man. Since 
1920, of evei-y 10 perforated ulcers, 1 was an elder- 
ly woman and 9 were in younger or middle aged 
men. 

In Tables I to V, there is presented the number 
of cases studied by the avithors. The number and 
percent of those above the age of 60 are also given 
in these tables. 


TABLE I 

Incidence of Perforated Peptic IJIcer after Age 60. 

Age above 60 

Author T 

McCleery, R. S., Jackson Mem. Hosp. 

Bull n No. 1:45, 1940 

Hagood, M.M., J. Med. Assoc. Georgia, 

33: 12, Jan. 1944 

Black, B. M., and Blackford, R. E., Sur 

Clin. N. Am., Aug. 1945, p. 918 

Anderson, R.H., Allen, G.L. and Packard 
GB., Rocky Mt. Med. J., 42:661, Sept. ’45 
Olson, H. B., and Norgore, M., Ann. Surg. 

124 : 479, Sept. ’46 


TABLE n. 


Author Total 

Rafsky, H. A., and Welngarten, M. J. 
J. A. M. A., 118; 5, Jan. 3, 1942 


TABLE m 


Author 


Miller, T. G., and Nicholson, J. T. L., 

Am. J. Med. 1: 476, Nov. 1946 

Wangensteen, O. H., The Jour. Lancet, 

66: 31, Feb. 1946 

Sanchez-Vegas, J., and Collins, E. N., 
Am. J. Med. Sc., 211:428, April ’46 .... 
Vinci, V. J., Speight, H. E., LaBelle, L.D. 
and Buckley, W P., Conn. State Med. J 

10; 281, April 1946 

Colp, R., and Drukerman, L. J., Ann. 

Surg. 124: 675, Oct. 1946 

Smith, R. C., Ruffin, J. M., and Baylin, 

G. J., S. Med. Jour. 40: 1, Jan ’47 

Bartels, R N., and Dulin, J. W., Surgery 


Cases 

No. 

% 

100 

13 

13 

36 

2 

5.5 

g- 

96 

16 

17 

59 

11 

18.6 

166 

42 

25.3 

g- 

91 

13 

14.2 

— 

— 


548 

97 

17.7 

After 

Age 60. 

Age above 60 

Cases 

No. 

% 

408 

56 

13.7 

160 

34 

21. 

— 

— 


568 

90 

15.8 

Xncer 

After 

60. 

Cases 

No. 

% 

Age above 60 

113 

19 

16.8 

13 

3 

23. 

30 

5 

16.6 

9 

2 

222 

8 

2 

25 

50 

4 

8 



3R4 


Volume 1€ 
Xumbcr li 


.Tilt; AMirRicAN- Journ-ai, of DicnsTivr. DisF.Asr.s 


21: 4PC. April, M7 

100 



Brnd.rtmvv, H. H.. and HlRlitovver. P.. 



N. Carolina Med. a, 8:204, April ’47 
Marshall, S. F.. and Welch, M. U.. J. A. 

98 

12 

121 : 

M. A, 13G;748. March 13. ’48 ... 

105 

24 

22.8 

Totals 




TABLE rV 




Incidence of 3Icillc.aHy Trc.ilc(l C.ases of Peptic Ulcer 

After 

Age CO 




Author Total 

C.ise.s 

No. 

e- 


Arc above CO 

SancheK-Vegas. J., and Collin.s, E. N. 




Am. J. Mctl. Sc., 211:428, April '46 .... 
Vinci, V. J., Speight, H. E.. I.nBolla, L. D. 

20 

7 

35 

and Buckley, W F.. Conn. State Med. 
J. 10: 281. '46 

21 

4 

19 

Wood. M. N., Am. J. Digest. Dis. 14: 1. 




Jan. ‘47 , 

58 

14 

24 

Levin, E., Hnmann, A., and P.almer, W’, L. 


Gn.strocntcro!ogy «: 565. Mav '47 

Feldman. M., Am. J. Med. Sc.. 215:13, 

24 

1 

4.1 

Jan. ‘45 

112 

29 

258; 

Rafsky. H. A.. XVelngnrtcn, M.. and Kricg- 

cr, C. J.. J. A. M. A.. 13C: 739, March 
13, 1948 

1800 

378 

00 0 

Pollard, H. M.. Block. M., Backrack. W. 


H. and M.ason, J,, Arch. Stmt. 56:. .372. 
March '48 

28 

0 

7.J 

Mulsoa-. F. W., St. Lukc'.s Ho.spltal, Cedar 


Bapid.s. la. 1940 to 1948 inclii.'iive 

435 

139 

31.9 

Totak 

“ 

574 

229 

TABLE V 




Incidence of Death from Pepfie Ulcer After Age GO 


Age above 60 

Author Total Denth.s 

No. 

Ft 

Rafsky, H. A. and W'einpnrtcn M. Sec 

Table H 

Meyer, J., Sorter. H. K., and Nechelcs, H. 

36 

16 

44 

J. A. M. A. 120: 813. Nov. 14. 1942 .... 

8 

3 

37 

Thorstnd, M. J., Surg. 12 : 964, Dec. 1942 

22 

5 

22.7 

Hagood, M. M.. See T.able I 

4 

0 

0 

SchifT, Leon, Sec Table II 

Anderson, R. H.. Allen, G. L.. and Pack- 

11 

3 

27 

nrd, G. B.. Sec Table I 

18 

6 

33 

Olson, H. B., and Norgorc, M., See Table I 
Gibbs, J, 0 .. Quart. Bull. Northw. U. 

46 

18 

39 

Med, Sch.. 20: 328 Sept. '46 

Miller, T. G., and Nicholson, J. T. L., 

219 

86 

39 

See Table m 

Bartels, R. N., and Dulfn, J. W.. Sec Table 

3 

1 

33 

TTT - 

8 

4 

50 

Thompson. H. L., and Prout. H.. Sec 




T'nhip T 

15 

3 

20 

Meulengracht, E. (Bleeding Cases) Arch. 

Int. M. 80: 697 Dec. '47 

Mulsow, F. W., Deaths from Peptic Ulcer 

26 

13 

50 



Reported at City Hall, Cedar Rapids. 


69 

la. from 1940 to 1948 inclusive 

Mulsow, P. W., Deaths at St. Luke’s Hos- 
pital from Peptic Ulcer, 1940 to 1948 

72 

50 

72.4 

29 

21 


517 

229 

44.2 


Peptic Ulcer in St. Lnke’s Hospital. Cedar Rapids, 
Iowa. 

Durin" the past 10 years, there has been dis- 
charged from this hospital 435 patients with pep- 
tic ulcer. The site of the ulcer, the sex, and ages 


al.ove f.O arc invon in Table YJ. Those .vhich had 
been reported as gasfrodiiodciia! or ohstnietinr. 
are imdnded wit), the duodenal ulcers in this fable! 
liie dinmiosis in these cases was made bv x-rav. 
surgical exploration or necropsv. .30 percent of 
the gastric nleers and .31 percent of the duodenal 
ulcers Were in patients over fiO %-ears old The 
ratio of male to female was .3 : 1 for both gastric 
or duodenal ulcer. 


TABr.E VI 


C.wc.s 

Male Female 

Above age m. 
Ca.^'cs M,ale Female 

Ga.'^tric Ulcer 174 

132 

42 

56 41 15 

Duodenal ulcer 961 

196 

63 

83 62 21 


— 

— 

— -- ... 

Tot.als 435 

328 

107 

129 103 35 

TABLE 

Peptic Ulcer Deaths In 

VII 

SL Luke's Ilosnilal 

Ga.stric Bleeding 

29 Ca.« 0 .s - 

3fale Female 
. 2 3 

.Above age 60. 
Jifale Female 
2 3 

ulcer Perforated 

. 7 

0 

4 0 

Duodenal Bleeding ...„ 

. 4 

n 

4 0 

ulcer Perforated 

. 5 

2 

3 1 

Obstructed .. 

, 4 

0 

3 0 


The immlier of eases in Table VII is small, but 
like the others, shove that liemorrhnge is the most 
eommnn eaiise of death in the older group of pa- 
tients ami jierforalion more frefiuenl in the young- 
er ages. Also death from hemorrhage is higher 
in females and perforation higher in males, 

TABLE 


Dcaitis from Teptic Ulcer in Cedar Kaptds 

Above age 60. 
Total Male Female Total Male Female 


Gastric bleeding .._ 

23 

17 

6 

18 

15 

3 

’■ perforation 

19 

18 

1 

10 

9 

1 

Duodenal perforation 6 

4 2 

2 

2 

0 

Bleeding peptic 

12 

9 

3 

9 

6 

3 

Obstructing peptic 

12 

9 

3 

11 

8 

3 

TOTALS 

72 

57 

15 

50 

40 

10 

In Table VIII 

it 

will be seen, 

from 

the 

death 


certiticatos tiled at the City Hall in Cedar Rapids, 
that 69 jiercent of the deaths from peptic ulcer 
were in people above the age of 60. Among the 
women GO percent of the deaths were due to 
iieinorrhage. and 66 percent of tiiese were above 
the. ago of 60. In the men 30 percent of the deaths 
from pei>tic ulcer were due to hemorrhage, and 
SO percent of these were above the age of GO. Per- 
forated peptic nicer caused 20 percent of the 
deaths of women and 3S percent of the deaths 
from ulcer in men. And 10 percent of the women 
and 26 percent of men were above the age of 60 
in this group. In the deaths from obstructing 
ulcer 90 pei-cent of the men and all of the women 
were above the age of 60. Those above the age 
of GO accounted for 90 percent of the deaths from 
obstruction. 77 percent of the deaths from hemorr- 
hage, and 4S percent of the deaths from perfora- 
tion of a peptic ulcer. 

Discussion 

From a review of the literature and the exam- 
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inatioii of the death certificates at the City Hail 
in Cedar Eapids, la., it appears that peptic ulcer 
is increasing in older people, faster than the per- 
cent of older people arc increasing. Kiefer and 
McKell,’ have stated that 10.8 percent of the white 
population of the United States is above the age 
of 60. In Tables I, IT, and HI, it may be seen 
that 17 percent of all perforated, bleeding and 
surgically treated cases of peptic ulcer are above 
the age of 60 years. The reports of the medically 
treated cases in Table lY, give 22.9 percent of the 
patients above the age of 60. Table Y reveals 
that 44 percent of all deaths from peptic ulcer 
occur in those over 60 years old. 

These figures arc all much higher than they 
Avere a few years ago. DeBakej’,’ found in a rc- 
vicAv of 6875 perforated peptic ulcers reported in 
the literature, 7.46 percent Avere aboA’e the age of 
60. His figures were concenied with reports be- 
fore 1940. In a revicAV by the author,' in 1940 it 
Avas found that 10.5 percent of the 4079 reported 
cases of peptic ulcer, AA'ere above the age of 60. 
But in the present revicAv since 1940, those above 
the age of 60 amounted to 20.9 percent of all cases. 
Among 65 deaths from peptic ulcer in Cedar Rap- 
ids before 1940, there AA-ere 38 percent aboA^e the 
age of 60. But in 72 death-s since 1940, there were 
69 percent above the age of 60. 

Reports from other countries also indicate the 
recent increase in peptic ulcer in older people. 
Forty,* in a report of 100 cases of perforated peptic 
ulcer in England, found that 21 percent AA’cre aboA-e 
the age of 60. Linn,” in southern Australia found 
in 763 chronic cases of peptic ulcer that 30 per- 
cent of the gastric ulcers and 19.6 percent of the 
duodenal ulcers occurred in those aboA'e 60. In 
159 perforated ulcers he found 20 percent of the 
gastric and 14 percent of the duodenal ulcers in 
those over 60 years old. In 74 acute peptic ulcers 
he found 17.5 percent aboA'e the age of 60. There 
are other recent reports Avhich indicate the increase 
in the incidence of peptic ulcer in elderly patients. 

There are many factors Avhich may be inA^oB-ed 
in this increasing incidence of peptic ulcer of the 
aged, but until more is knoAA'n about the etiology 
of this disease AA*e cannot explain completely the 
increase in the older people. A fcAV of the more 
apparent important factors are presented beloAv, 

1. The fact that more people are reaching the 
older ages, no doubt accounts for some, but not 
all of the increase. 

2. Those in the older age group are subject to 
more of the serious complications and therefore re- 
quire hospitalization. It is such eases that form 
a large percent of the cases reported in the liter- 
ature. Hence a higher incidence in older people. 

3. The failure of home management also ac- 
counts for a larger niunber being admitted to hos- 


pitals. IMany of these older patients are admitted 
to hospitals for surgical treatment AA-hich would 
not have been attempted a fcAv years ago. 

4. The diagnosis is often more difficult and they 
are admitted to hospitals for further and more 
accurate study. The diagnosis betAveen gastric ulc- 
er and gastric cancer often requires surgery and 
microscopic examination. By the more accurate 
diagno.sis in these older patients, many formerly 
reported as cancer are noAV found to be ulcers. 
Hence Ave have the increase in gastric ulcer and 
the decrease in gastric cancer. 

The aboAm factors may be more or less relative, 
but a fcAv of the .more primaiy causes for the in- 
crea.se are the folloAAung: 

5. Some j^ears ago Avhen the daily Avork of 
more people depended upon phy.sical fitne.s.s, the 
older people automatically retired to less energetic 
forms of life. People fonnerly Avere considered to 
be too old to do hard Avork after 50 years of age. 
Today man.A' people beyond the age of 60 or 70 
engage in exhausting physical and nerA’ous types 
of Avork, recreation or Amcations. These strains 
tend to disturb the eating habits and circulation of 
the older people more than in the jmunger people. 

6. Another factor Avhich has been impressed 
upon me in recent years is, the large number of 
these elderly people who have many missing teeth 
or poorly fitting false teeth. Among 28 cases 
there has been 13 Avho had poorly fitting dentures 
and 5 aa'Iio had many missing teeth. Most of these 
eat A'ery little or no meat, because of their inability 
to properly masticate meats or fear of eating it. 
The deficiency of proteins has been found to slow 
the progress of wound healing in dogs, and this 
may be a factor in peptic ulcers not healing, in 
manA^ such patients. 

7. Other factors AA'hich may be of importance 
are: the increased use of alcoholic drinks, carbon- 
ated soft drinks and the increased use of sugar, 
coffee and tobacco in Avomen. 

Conclusions 

The incidence of peptic ulcer in those bejmnd the 
age of 60 years appears to have increased in re- 
cent years. A fcAv of the more important factors 
in this increase have been presented. In a re- 
vieAv of the recent American literature on peptic 
ulcer, where all ages are considered, there Averi 
19.2 percent abov'e the age of 60, among 3705 cases 
reported. In 416 deaths from peptic ulcer re- 
ported in the literature, 38 percent were above 
the age of 60. Among 65 deaths from peptic ulcer 
in Cedar Rapids before 1940, there were 38 percent 
above the age of 60, but in 75 deaths from peptic 
ulcer since 1940, 69 percent were aboAm the age of 
60 years. 
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A Newer Concept Of Arthritis And The Treatment Of Arthritic Pain And 
Deformity By Sympathetic Block At The Sphenopalatine (N asa I) Ganslion 
The Use Of The Iron Salt Of The Adenylic Nucleotide. 

“THE DYNAMICS OF MUSCLE TONUS” 

PAHT IV, 

SIMON L. RUSKIN, M.D. 

New York, N. Y. 


pKOM the tlirce prececliiig sections of tliis work 
it can already be seen that the problem of 
muscle spasm and tiie manifold disturbances arisiing 
from it in the skeletal muscles, cardiac muscle and 
myofibrils of the vascular tree are all amenable to 
sphenopalatine treatment both through the sympa- 
thetic nervous system at the sphenopalatine gang- 
lion directly and through the use of adenylic nuc- 
leotide indirectly. 

In this work I am presenting the concept that 
arthritis is a form of dystrophy due to disturbed 
function of the sjunpathetic nervous .system as- 
sociated with disturbance of muscle tonus and that 
the accompanying joint and bone changes are sec- 
ondary to tlie muscle spasm. The sympathetic 
nervous system wliicli plays a dominant role in 
muscle tonus is also a.s.soeiated with the biochemical 
changes in calcium and water metabolism. The 
frequent association of so-called arthritis with 
lumbo-.sacral spa.sm (.sacro-iliae), cervico-thoracic 
(frozen shoulder and stiff neck) and spinal (Marie- 
Strumpell Disease) follow a uniform pattern of 
inuselo spasm, joint changes with or without 
fluid, and deealeification with small free ealcific de- 
posits. That this is not a matter of infection of 
the joints I have been repeatedly able to demon- 
strate by the almost immediate disappearance of 
both signs and s 3 Tnptoms of the so-called arthritis 
by treatment of the sympathetic at the nasal gang- 
lion. MUiile infection of the joints as part of a 

This research was conducted under a grant from the 
Physiological Chemicals Co.. Inc. New York City, who 
also supplied the Ironyl, Co-Amino and Ferro-C used. 


general septicemia occurs .such as following sinus 
thrombosis, gonorrhea, syphilis, etc. this is not the 
common picture which the physician and layman 
c3a.ssify as arthritis. A more precise conception 
must be given to the condition commonly called 
arthritis and I propose that the form associated 
with muscle .spasm be called “arthritic .sympathetic 
dystrophy” and definitely delineated from joint 
involvement of infectious origin. 

It might be said that focal infection of teeth, 
tonsils, and sinuses have frequently been associated 
with arthritis and that removal of these foci is 
commonly follow'ed by improvement. In an earli- 
er paper entitled “The Neurologic Aspects of Nasal 
Sinus Infections,” I pointed out that it was not 
the bacterial agent itself that wms transported to 
the distant locus wliich caused the remote path- 
ology but the reflex neurologic disturbance which 
could, through the .sympathetic nervous system, in- 
duce remote biochemical changes. While Pick- 
worth was able to demonstrate the passage of or- 
ganisms along the nerve sheath from the nasal 
sinuses to the intracranial .structures, it is unlikely 
that such a mechanism would prevail iu remote 
joint changes. 

It can therefore be seen that a correct diagnosis 
of joint disturbances must include an evaluation of 
the etiologie factor and the commonly admitted 
failure of the customary therapy must be consider- 
ed as unsuccessful because it wms not based on a 
proper conception of the underlying mechanism. 
"Wlien a patient who has been treated unsuccess- 
fully for months for an acute sacro-iliac pain and 
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arthritis of the hip by casts, traction, fliatherniy. 
short ivavc, etc. receives immediate and continued 
relief vithin a few minutes by treatment of the 
.sympathetic at the nasal ganglion and M’ben he 
no longer requires any further care, it must log- 
ically be admitted that the cast, traction, dia- 
thermy, etc. is incorrect therapy based on a u-rong 
conception and that treatment of the sympathetic 
was correct. 

In one of the cases here reported, Miss G., patient of 
Dr. Massle Page of Washington, the x-ray report Indicated 
almost total loss of joint cartilage in the acetabulum and 
the roentgenologist volunteered the opinion that “this pa- 
tient will never walk” The patient was able to walk after 
one week of daily treatment, discarded her fancy alumi- 
num crutches and is now able to take dancing lessons. In 
the case of Dr. Reiss who had an arthritis of the right 
knee with acute flexion for several months, several nasal 
ganglion treatments gave striking relief. However, one of 
his orthopedist friends prevailed upon him to put the leg 
in a cast. After three months in the cast the leg was in 
greater flexion than when he started and in addition, his 
quadriceps femorls showed definite atrophy. Dr. Reiss 
then returned for nasal ganglion treatment and in a per- 
iod of two weeks recovered almost 100 percent extension. 

Still another case is that of Dr. Henry M., attending 
orthopedist of a leading orthopedic hospital. He suffered 
from an acute left “frozen shoulder" and came in severe 
pain after trying the customary treatments for several 
days. Treatment of the sympathetic at the nasal ganglion 
gave him immediate relief and after three daily treat- 
ments was quite well and required no further treatment. 
About a week later he telephond me that he had a police- 
man with a sacro-illac condition and would I tell him how 
to give the nasal ganglion treatment. I frequently get 
such telephone calls for instruction which I consider equiv- 
alent to calling an abdominal surgeon and asking for in- 
structions to do a gall bladder operation. The correct treat- 
ment of the sympathetic requires a knowledge not only 
of the regional anatomy which varies considerably with 
the changes in the lateral nasal wall, but also a knowledge 
of the pharmacology of the alkaloids since a number of 
the alkaloids may be used with great precision and the 
possible reactions must be known and promptly recognized. 
Unless one has received proper instruction the results may 
be haphazard and unfair to the procedure. The pharma- 
cologic management of the sympathetic v/lll bear the same 
relationship to the surgery of the sympathetic that pro- 
pylthiouracil does to thyroid surgery. Its proper admin- 
istration should be taught in all medical schools. 

The direct treatment of the .sympathetic at the sphen- 
opalatine ganglion should also be supplemented by cor- 
rection of the biochemical deficiencies as herein described. 
This has afforded so much greater relief to the arthritic 
patient with such rapid profound Improvement in the 
local condition of the joints that it is also deserving of 
the most careful attention. 

Dr. Russel Cecil has seen some patients of the series 
of cases here reported. These patients who came crippled 
and deformed and who had the best of modem treatment 
were then in a few days or weeks able to walk and carry 
on in comfort. 

In adopting the newer concept of arthritis as a sym- 
pathetic dystrophy we can better understand the rationale 
of the treatment. From the almost immediate response 
resulting from the relief of muscle spasm, it can be pos- 
tulated that polyarthritis is a disturbance in muscle tonus 
with secondary joint changes Incident to Immobilization. 


Disturbances in water and mineral metabolism and cir- 
culatory changes contribute the local joint pathology that 
meets the eye on inspection but the deranged muscle 
metabolism surrounding the joint and peripheral vascular 
spasms are the true offenders. To study polyarthritis 
one has to understand as comprehensively as possible all 
the factors involved in muscle spasm. To do this we must 
retrace our steps in the previoas sections of this work 
and again devote ourselves to a study of the nerve impulse 
to the muscle, the discharge of muscle energy and the 
restoration of muscle energy incident to muscular contrac- 
tion and relaxation. Were polyarthritis not a disease of 
muscle tonus it would not be possible to take a deformed 
arthritic hobbling on crutches and have her walking freely 
in a few minutes. That the sympathetic nervous system 
plays a vital part in the pathologic physiology of polyarth- 
ritis is clearly shown. 

In the case of Mme, de V„ a severe polyarthrltic pa- 
tient who was under the simultaneous observation of Dr. 
Russel Cecil and myself, very dramatic progress was made 
during her treatment of the sympathetic at the nasal 
ganglion and the injections of iron adenylate (Ironyl) and 
calcium ascorbate (Calscorbate), The oedema of the 
joints of the hands, wrists and ankles had almost com- 
pletely disappeared after a few weeks of treatment. Her 
sedimentation rate had dropped from over 75 to 35. One 
day she received a letter telling her that royalties on a 
patent left by her husband would be discontinued. That 
evening the swelling of her joints reappeared, the hands 
became cold, painful and clammy. The wrists and ankles 
also were swollen and tender, quite like her original con- 
dition. Her energy left her and she again complained of 
fatigue. Under treatment of the sympathetic she recovered 
promptly and was again able to resume her activities. 

In this case the recurrence of polyarthritis had all 
the earmarks of shock induced by fear. A biochemical 
basis for this pathologic physiology could be traced to the 
relationship of thyroxin or iodine to the breakdown of 
the pyrimidine nucleus of the adenylic nucleotide and the 
disturbance of this energy producing complex. This phase 
was described in my paper “Mechanism of Nephrosis In 
Sinusitis in Children,” read before the Third International 
Pediatrics Conference in London, 1933. 

With free motion of the joints the swelling of the 
joints and the shiny coldness of the extremities disappear 
along with the pain and sensation of stiffness. Almost in 
a matter of minutes these changes became visible. As far 
back as 1926 Greenfield Sluder made It a practice to visit 
with me in New York each year for a week so that to- 
gether we could discuss and study these manifestations of 
the sympathetic nervous system. Just before he died in 
his last letter to me he \vrote, “I should like to live in 
New York City and work with you, this field is so enorm- 
ous.” 

While Sluder had made observations on the relation- 
ship of the sphenopalatine ganglion to hemicrania and 
lower half headache, he did not correlate the wider as- 
pects of the sympathetic with sacro-iliac and low back 
pains, arthritis, or the peripheral circulatory spasm with 
the sphenopalatine ganglion. He gave me full credit for 
these contributions and urged me to continue publishing 
these observations despite the discouraging resistance on 
the part of the profession generally. I remember one 
occasion that was particularly distressing. I had been in- 
vited to read a paper on the sphenopalatine ganglion in 
1934 to the American Society for Regional Anaesthesia. 
In the course of the presentation I described the relief 
of sacro-iliac and low back pain by anaesthetization of 
the sphenopalatine ganglion. As I proceeded I noticed 
the chairman becoming very restless and at the conclusion 
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of the paper he ra-ose and announced that there would be 
no discussion of this paper but that a business meeting 
would be held and all those wlio were not members w'ould 
kindly leave, myself Included. I did not know at that 
time that the chairman then proceeded to ask the Society 
to pa.s.s a vote censuring me for Insulting the Intelligence 
of the members by asking them to believe that one could 
relieve a sacro-lliac pain of years standing in a few min- 
utes by anaesthetizing the sphenopalatine ganglion. 

As luck would have it, this very chairman hod a severe 
attack of sacro-illac pain three years ago and in despera- 
tion was induced to come to me for treatment. After a 
few minutes of sphenopalatine treatment he was so com- 
pletely relieved that wdth tears in his eyes he begged for- 
giveness for his post sins and pleaded with me to tench 
him the technique. Although he was not a rhlnologlst I 
gave him sullicicnt instruction to tackle at least the mild- 
er cases. Recently he was able to publish a series of cases 
in the New' York State Medical Journal reciting a number 
of sacro-lliac and low' back pain cases relieved by spheno- 
palatine ganglion therapy. It will probably take many 
more such instances before the profession becomes fully 
aware of the great usefulness of treatment of the sympa- 
thetic at the sphenopalatine ganglion. This work laid the 
basis for the use of procaine intravenou.sly or locally in- 
lected into the painful area, u.sed ns described by Graubard 
and Peterson, Tlrese local injections are necessarily loss 
effective than the direct treatment of the sympathetic at 
tlie nasal ganglion. More recently the use of procaine as- 
corbate Intravenously has been employed with relatively 
good results. This effect would also operate tlirough the 
sympathetic as here described but again is much less pro- 
found than the nasal ganglion approach. 

During the intervening years the collateral sciences 
of chemistry, physics and mathematics have come forward 
W'ith many of the explanations that were then so eagerly 
sought. The field of enzyme chemistry unfolded the ac- 
tion of the vitamins. Tlie field of physics contributed a 
new’er understanding of the nerve Impulse and presented 
an intensely interesting analogy to electrical circuits in 
the servomechanism or feed-back system that tells us much 
about the mechanism of the continuous action of the 
nerve impulse. 

Finally mathematics was coralled to give us more pre- 
cise information of the physiology of the negative feed- 
back system that makes the nervous system tick both 
in time and action. The work of Norbert Wiener of the 
Massachusetts Institute of Technology and Arturo Rosen- 
blueth of Harvard, has demonstrated the collaboration of 
the mathematician and the physiologist. It is through 
such correlation that we are finding, as Canon called it, 
a “physiological factor for a physiological defect.” 

Also In this period I had the privilege of coordinating 
two chemical streams of research. One was the chemistry 
of nueleic acid which in a paper entitled “The Mechanism 
of Nephrosis, etc." read before the Third International 
Pediatric Conference in London, 1933, I described the In- 
termediate metabolism of nucleic acid and pointed out 
the role of the adenylic nucleotide in energy metabolism. 
The other was the later studies of Szent Gyorgi ,Engle- 
•hardt and others, showing that the muscle fibril was com- 
posed of two proteins, actin and myosin, which together 
with the highly phosphorylated adenylic nucleotide (A. 

p,) and inorganic ions calcium and magnesium repro- 
duced muscle contraction In the test tube. They also 
showed that in muscular contraction energy is spent and 
{hat for relaxation fresh energy has to be supplied through 
the adenylic nucleotide system. This I had already proven 
through the clinical use of the adenylic nucleotide. I 
had by experience found that the iron salt of the adenylic 


than the acid or sodium 
salt and that the adenosine mono-phosphorlc derived from 
yeast had a greater peripheral vascular effect than the 
adenylic derived from muscle. I had already also dem- 
onstrated that the iron adenylate actually supplied muscle 
energy and was dramatically effective in controlling fatigue 
I thus had laid the ground work for the work that fol- 
lowed on muscle energy. All of this made possible an enor- 
mous step forward in correcting muscle spasm since it be- 
came obvious that an additional supply of fresh energy 
through the administration of the adenyh'c nucleotide was 
supplying a “physiological factor for a physiological defect.” 


To find an explanation for the phenomenon of sudden 
correction of years long pathological conditions by influ- 
encing the sympathetic at the nasal ganglion, I had to 
study the anatomy and physiology in the light of bio- 
chemistry and physics. To do this I had to school myself 
in both departments these many years. The biochemical 
approach consumed most of the time of the investigation 
and gave considerable valuable data in explaining the 
di.sturbance. 


Tills was still a far cry from the control of a spastic 
myofibril because the discharge of the adenylic system 
is a function of the shift of the Inorganic ions, K, Na, Ca 
and Mg and this, I have shown, is under the direction 
of the nerve impulse. 

Tlie rhythmic flow of impulses (or we can say electrons) 
from the sympathetic nervous system presents us mth the 
problems of a continuously acting electrical circuit which 
can be treated either as a linear circuit or a sinusoidal 
one. In order to secure such rhj'thm the system must be 
a circular one, that is, a feed-back system whereby the 
current that returns regulates also the variations in supply. 
When a lag occurs or any alterations arise we get either 
greater stability or instability of the sj'stem depending 
upon the direction of the alteration. 

Let us look at an example of an electrical system pre- 
sented by Donald Herr. This will help us understand 
the physiological one In the nen'e impifise. 
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FIGURE No. 1 

We see from this picture that a disturbance in the 
feed-back would- place the whole system on either a higher 
or lower level. This is precisely what we would expect in 
a spastic or flaccid muscle. What the factors are ttat 
could effect such shift we will find in the enzyme chemistry 
that handles the nutrition of the muscle, that is, the 
capacity to release energy for phosphorylation of the 
adenylic system. , 

While the Illustration describes a simple feed-back- 
system In which only one feed-back loop exists between 
output (response) and Input (stimulus), more complicated 
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systems involving several or many complex feed-back 
paths would be subject to the same conclusions as these 
simple ones. 

It is foimd that when the nature and amount of the 
feed-back are adjusted to give greater stability, then the 
system becomes more sluggish and relatively inaccurate 
in its response. Conversely when the nature and amount 
of the feed-back are adjusted to give greater accuracy and 
rapidity of response, then the system rapidly approaches 
a condition of instability of one kind or another. 

Herr points out in the electrical field that accuracy 
of response and stability of operation appear as two ab- 
solutely interdependent, yet contrary attributes to the 
feed-back system. In serv'omechanism work, we have to 
compromise degree of stability to satisfy the accuracy-of- 
response specifications depending upon the controlling re- 
quirements in a particular application. Physiologically we 
have the same findings when we compare the action of 
thyroxin and the alert, frequently brilliant slightly xm- 
stable hyperthyroid patient with the action of phenobarbi- 
tal or the .sluggish methodical unemotional hypothyroid 
patient. 

L. A. MacColl of the Bell Telephone Laboratories em- 
phasizes tnat aecreasing the amplification of the amplifier 
tends to diminish the speed and accuracy of the system 
and decreasmg the amplification sutliclently to niaxe tne 
system satxsfactonly stable may result in making tne sys- 
tem so sluggish and inaccurate as to be worthless. Sucn 
is also the case in the heart muscle and coronary occlu- 
sion where phenobarbitai and morpmne may complete tne 
inability of the neart muscie to function by aecreasing 
the amplification or the nerve Impulse. In a jnevious 
paper, Part li of this group, I nave shown that supplying 
tne aaenyiic nucieutiae wiin its energy ricn puuapuuic 
both serves as an ampimer ana quickly corrects tne pooriy 
acimg neart muscie and is a more logical tnerapy lor 
neart iauure. Tne detailed rationale is aescrioeu m Fart 
HI of this series. 

Going back to our electrical examples, MacCoU states 
that “sometimes the necessary modifications of tne system 
amount to nothing more tnan changes in tne values of 
certain passive elements such as inertias, stiffnesses ana 
resistances. In other cases the necessary modifications can 
be best effected by introducing additional passive elements. 
In still other cases, it may be necessary to introduce sub- 
sidiary feed-back loops.” 


In pharmacology we have passive elements that may 
be introduced to modify such feed-back systems particu- 
larly of the sympathetic nervous system. In this group 
are the alkaloids which nature has already provided in 
its own biochemical systems. Many of these form the 
backbone of therapeutics such as quinine which lowers 
the metabolism, atropine which regulates amplification of 
nerve impulses, cocaine, novocaine, pontocaine and the 
group of sensory anaesthetics, muscarine, curare, eserine, 
and prostigmine. It is also interesting that these drugs 
also modify the reactions of cocaine quite in opposite 
fashion to prostigmine. 

Beutner . has shown that substances which influence 
electropotential difference stimulate the tissues in the 
smaller doses. He indicated that the action of highly 
toxic substances operate by causing electrical changes. This 
would tend to be borne out by the changes In electron 
potential between the pyridine nucleotides, fiavoproteins 
and cytochromes as Indicated In the following chart by 
Lipmann. 



METABOUTE 

— Tramformation of Electron Potential into Phosphate Bond Energy, 
FIGURE No. 2 

As a further demonstration, Beutner comstructed a 
model biological electric cell as follows: 


- KCl solution saturated Nitrobenzene and 10% Physiological saline with KCl solution satu- + 
Hg with HgCl oleic acid o.02% sodium oleate alka- rated with HgCl Hg 

loid added here 


The normal electromotive force of this cell without 
any alkaloid added is approximately 85 mv. The change 
in electromotive force produced by adding the indicated 
amounts of alkaloids is given below. Cocaine HCl 


Substance 

Pilocarpine 


Atropine Sulphate 


Mg/100 cc. 
1 
2 
5 
10 


Decrease in e.m.f.,niv, 
33 
43 
57 
69 


Quinine HCl 
Morphine Sulphate 



Strychnine Sfilphate 


0.1 


4 


Caffeine 
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Acetylcholine produces a negative potential of 200 
mv, Beutner concludes that electrical potential differences 
In tissues have a vital function and naturally any foreign 
chemical which modifies the normal potential difference, 
or rectifies an abnormal electromotive force, is bound to 
show drug action. Complete Inhibition of all these forces 
is a general property of all narcotic substances. We thus 
see that a conception of electron phenomena l.s c.ssenlinl 
in both physiology and pharmacology. 

Just ns in electrical circuits, the introduction of col- 
lateral factors influences the output, so also in the treat- 
ment of the sympathetic slight changes In combination of 
the alkaloids produce rather large differences in stability. 
The local anaesthetics while slowing the rate and degree 
of impulses permit an increase In the mechanical cflic- 
iency of the muscle. Tlius an arthritic with spastic mus- 
culature unable to lift his legs to walk uj) the stairs will 
immediately after sympathetic block at the nasal ganglion 
promptly walk up and down stairs even If he had been 
unable to do so for years. The collateral use of atropine, 
prostigmine, or curare will profoundly influence the degree 
and type of response. When such a patient also receives 
an injection of the iron salt of the adenylic nucleotide 
ilronyl) mixed with 1 cc. of an Injectable B-compIex, the 
energy response is truly dramatic. For home use the co- 
enzymes of the B-complex and amino acids (C.i-amlno) 
continue the energy supplementation. The catalytic ef- 
fect of iron is Increased by the home use of Iron ascorbate 
(Perro-C). Such a regimen has produced tiie results des- 
cribed in the case histories. 

It is necessary now to consider what caused the dys- 
function of the mu.'cle to lead it to spasticity. This is a 
question similar to that confronting an engineer in an 
electrical circuit. Here a study must reach down from 
the hypothalamic seat of the sympathetic nervous system 
and the pituitary and its intimate relationship with the 
olfactory structures described In an earlier paper on the 
“Neurologic Aspects of Nasal Sinus Infections" to the 
structures of the spinal cord. 

In the .spinal cord the differently myelinated fibres 
pre.sent factors similar to that of variations in In.sulation 
and one of the theories of causalgia is the spread of neive 
impulses in relatively mild nen'e injuries from partially 
demyellnated or unmyelinated fibres to other pathways. 
Disturbances in nerve sheath insulations would cause dis- 
. turbances in the noimal feed-back arrangement with eith- 
er an exaggeration of the effect registered as pain or di- 
minished effect as anaesthesia or loss of useful function. 
The feed-back must be a negative one. 

If we carry our feed-back system still farther as an 
example we find that Wiener and Rosenblueth attribute 
purposeful physiological behavior to a negative feed-back 
system and claim that “the intrinsic disease of negative 
feed-back is one and all that they cease to be negative. 
This state may be enforced by compelling them to operate 
at other frequencies than those for which they were pro- 
portioned, or may be permitted by altering the natural 
period or increasing the amplification of the signal. As 
soon as feed-backs operate with a gain greater than one 
they cease to subserve their proper ends.” 

The influence of bacterial and virus infections as well 
as drugs must play such altering influences on normal 
negative feed-back systems. Lorente de No’ already rec- 
ognizing this feed-back idea as a basic factor in the 
understanding of nervous system behavior, stated, "We 
are certain that, in the nervous system activity does per- 
sist in closed circuits of neurons, is responsible for nystag- 
mus persisting long after stimulation has ceased and may 
account for a very active memory in which the occurrence 
of a certain event may be retained without reference to 
the instant of occurrence.” The psychiatric significance 


of this statement and its relationship to the svmuathPtiP 
nervous system cannot be overemphasized. 

It is also to such feed-back system arrangements that 

rcctIorof‘'T? the almost instantaneous cor- 

rection of a longstanding mu.scle spasm. The direct In- 
fluenco of the medication in the amplification of nen-e 
Impulse-s, permitting a correction of a disturbed feed-back 
^stem lading to a recover}’ of longstanding disease con- 
^lon, offers a logical and well substantiated explanation. 
This approach also opens up a new capacity for the treat- 
ment of diseases and presents new angles of attack. It 
provides a new concept applicable to arthritis and spastic 
states and the basis for my concept of arthritis as a 
“sj-mpathetic dystrophy of the Joints and muscles.” 


As a precise example of Its application we find that 
In arthritis, Lovgren was able to demonstrate a high citric 
acid blood level. Taken by itself it does not convey much 
information but when considered from the feed-back angle 
we find that citric add is an important member of a feed- 
back cycle whereby the energy is secured from the break- 
down of carbohydrates for the eventual rephosphorylation 
of the energy rich adenylic to the triphosphate state nec- 
essar}’ to produce the energy to relax the contracted state 
of the muscle fibril. The cycle is described in detail later. 


Lovgren also found that arthritics had a low blood 
senun iron. However, when viewed from the angle of the 
role of iron in the cytochrome systems we again have a 
t}'pical feed-back arrangement calling for correction. 
Through empirical channels Lovgren found what I had 
already described that the adenylic nucleotide is of pri- 
mary importance to the arthritic and that the iron atom 
was important. I had already recommended the iron 
adenylate (Ironyl) In actual therapy. While he uses a 
crude mixture containing about 50 percent A. T. P. that 
is the triphosphor}’lated muscle adenylic acid, I found 
after working with both muscle and yeast adenylic that 
after injection both have a similar capacity for conversion 
in the body to A. T. P. This was confirmed also by the 
Memorial group of Brown, Roil and PlentI with tagged 
adenylic. The yeast adenylic is far less costly and has in 
some respects a more sustained action. Its action in hy- 
pertension seems to be better than A. T. P. In fact, 
while A. T. P. docs not seem to influence hypertension, the 
yeast adenylic; adenosine 3 phosphoric acid specifically, 
lowers the diastolic blood pressure as described in the 
previous paper. 


Another observation which puzzles Lovgren and other 
observers is that arthritics suffering from acute jaundice 
experience considerable relief from pain and the swelling 
of the joints. This had led some investigators to actually 
induce liver damage to secure this effect on the arthritic 
patient. However, in the light of our feed-back concep- 
tion, the role of an Increased bile level would exert an 
inhibitory effect on hyalouronidase and thus tend to re- 
lieve s^velling and pain. It is the hyalouronidase system 
that here needs attention and is another example of a 
physiological feed-back system. 

In considering the low blood serum iron level in arth- 
ritics, I was led to use the Iron ascorbate because here 
we have another striking example of a feed-back s 5 ’stem 
with a direct influence. Ascorbic acid activate.s ar^ase 
which increases the urea formation cycle of argintoe- 
citruUlne-urea, thus aiding in controlling water metabolism. 
Iron depresses the blood serum ascorbic acid level. In 
arthritis the tendency to oedema is already great. The 
administration of ferrous sulphate could, by depressing 
the serum ascorbic acid level, impair the arginine urea 
cycle and lead to still more oedema. By supplying the 
ferrous ascorbate (Ferro-C) this untoward effect can be 
avoided. Besides, the iron ascorbate is much better toler- 
ated than other iron salts as shown by Pijoan, Friend, 
Heilmeyer, Glanzman, Pleischhalker and others. 
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The modem handling of an arthritic patient calls for 
a systematic check-up of the feed-back systems no dif- 
ferent than the check-up of a radio. Thus we want to 
know the blood adenylic level. Larson in 1942 estimated 
blood adenylic at 05 mg. per ml., thus there is 2500 mg. 
adenylic in 5 liters of blood, most of the adenylic acid 
being in the red blood cells and much less in the serum. 
Ruskin and Katz observed the chemical relationship be- 
tween the red cell, white and hemoglobin level to adenylic. 
Rothmann also showed the relation of adenylic to hemo- 
globin level. The fall in sedimentation rate as related 
to adenylic was described in the preceding section of this 
series. The blood citric level feed-back system must be 
checked just as well as the albumin-globulin cycle and 
the iron-ascorbic acid feed-back mechanisms. 


In the “Mechanism of Nephrosis” article in 1933, I 
pointed out that the oedema, associated with increased 
serum globulin and inversion of the albumin-globulin 
ratio, was accompanied by a lowered blood serum iron. 
I also pointed out the biochemical relationship that tied 
these factors up to the low adenylic and suggested nucleo- 
tide therapy. In nephrosis this treatment proved so suc- 
cessful that 1 was able to apply nucleic acid and nucleo- 
tide therapy for the relief of chronic oedema of the nasal 
mucosa and the oedema of arthritic joints. Lovgren’s 
findings of high blood serum globulin in polyarthritis 
thus confirms my earlier work. He also found that poly- 
arthritics who had been helped by adenylic nucleotide 
therapy showed a drop in the elevated blood serum glo- 
bulin and elevation of the albumin to a normal albumin- 
globulin ratio. In my treatise on the “Mechanism of 
Nephrosis” I showed the biochemical rationale for this 
occurrence. Larson (1942) showed that the nucleotide 
level in total blood was lower than normal in polyarthrltics. 


While this chemical data is so illuminating we must 
al.so tie it up with the nerve impulse and the factors in- 
fluencing the sympathetic nervous system since both 
mechanisms are involved in arthritis and muscle spasm. 

In an earlier paper, “The Neurologic Aspects of Nasal 
Sinus Infections,” I pointed out that remote disturbances 
such as muscle spasm and arthritic changes are due not 
merely to the toxic products of infection generally but 
also to direct influences on the sympathetic nervous system. 
It was the only way to explain instantaneous relief of 
muscle spasm following blocking of the nerve impulses 
from Infected sinuses. 


AND Treatment of Arthritic Pain 

In addition to this mechanism of facilitation, (Sasser 
has shown that the spinal cord can contribute a mechanism 
susceptible to disturbed nerve impulses. This is the concept 
of the “intemuncial pool.” "This is the pool of neurons 
within the spinal cord, interposed between the posterior 
horn and the motor pools of neurons in the anterior 
and lateral horns. Within the intemuncial pool, the 
Incoming volleys of impulses are spatially and temporally 
dispersed before they activate the motor neurons. In 
addition to the dispersion of impulses, the intemuncial 
pool acts as a switching and coordinating center which 
determines the routing of impulses to and from all parts 
of the central nervous system.” 

Gasser stated, “A given stream of afferent impulses 
over a peripheral nerve follows one pathway in the centers 
at one time and another pathway another time. 
The direction of the switching is conditioned by the sit- 
uation obtaining at the moment and is always consonant 
with a coordinated reaction of the whole organism;” and 
“anatomical peculiarities of the form and arrangement 
of the endings differentiate the ease of transmission spa- 
tially, and the nature of the previous activity differentiates 
it temporally:” “ultimately excitation in a pool of neurons 
is dependent upon everything which is taking place in 
the nervous system anywhere because of the direct repre- 
sentation of this activity in the population of endings 
in the pool.” Thus, for example, a chronic focus of 
Infection could disturb motor function and synchroni- 
zation. 

One of the best examples of the intermption of a 
self perpetuating nervous impulse is that of the case of 
Mr. I. M., a patient of Dr, Henry Ross, who had a severe 
case of Herpes Zoster Ophthalmicus which left him with 
a continuous sensation of itching and crawling of the left 
side of his scalp and forehead. If he scratched he had, 
in addition, a burning sensation. This condition per- 
sisted for a year and a half despite a wide variety of 
treatments at some of our most noted institutions. A 
single treatment of the sphenopalatine ganglion and an- 
terior ethmoidal nerve gave Instantaneous and lasting re- 
lief. In this case one could postulate that a rearrangement 
of the nerve feed-back mechanism had been accomplished 
since no other treatment was employed. The alteration 
In nerve function extended far beyond any possibility of 
the effect of the therapy continuing locally on the nerve 
mechanism. 


More recent laboratory experiments described by Living- 
ston as well as Speransky support my early hypothesis. 
This was the experimental demonstration of facilitation. 
“In this experiment rhythmic stimuli from an induction 
coil are applied to the posterior tibial nerve of a spinal 
cat. The strength of the stimulus is adjusted until it is 
just sufficient to produce a reflex contraction of the 
tibialis muscle. The minimal contractions of this muscle 
are recorded on a slow moving drum. The phenomenon 
of facilitation is now shown by applying a variety of 
mild cutaneous stimuli to distant parts of the cat’s leg. 
For instance rubbing the side of the cat’s foot with a 
wooden applicator or blowing air strongly across the 
fur of the foot wiS cause an immediate and marked 
increase In the magnitude of the contraction taking place 
in the tibialis anticus. That these strong contractions 
cannot be directly ascribed to the cutaneous stimulation 
alone, can be shown readily by stopping the induction 
coil shocks, whereupon the muscle contractions promptly 
cease. With the resumption of the rhythmic shocks, the 
facilitation of the flexion reflex continues as long as the 
light cutaneous stimulation is maintained. As soon as 
it Is stopped the reflex contractions of the muscle return 
to their former minimal type of response.” 


Speransky has also shown experimenally that In- 
flamatory processes produced around the nerve sheathe 
of one leg will Induce inflamatory reaction in the approxi- 
mate location of the contralateral leg. Thus it can be 
seen that an infected nasal sinus or infected tonsil could 
induce an increased degree of muscle tonus which would 
tend to deplete the A. T. P. reserves of the muscle group 
so overstimulated and lead to muscle spasm. 

It has been a very common experience that arthritic 
conditions have, from time to time, been relieved by 
removal of focal infection in the teeth, tonsils and 
sinuses but in many instances this recovery has not followed. 
In these cases the question arises whether an adequate 
biochemical improvement has been established whereby 
the necessary energy for muscle relaxation has been 
supplied and whether the feed-back system of the nerve 
impulses has been adjusted so that normal nerve impulses 
can reach the spastic muscle. The prompt and dramatic 
relief of arthntics who had had successful removal of 
foci of infection but had continued to suffer arthritic 
pain and disability Is fairly conclusive of the Importance 
of these tv/o collateral factors. 
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>3^?, elimination of the mechanism of underslrable 
facilitation of nerve impulses; Interrupting a self sus- 
taining feed-back system; supplying the adenylic nucleo- 
tide necessary for relaxation of the muscle fibre; furnish- 
ing the vitamin coenzjmies for correct metabolism; and 
improving the catalytic activity of Increased blood serum 
iron as •well as increased calcium does seem to present 
a rational and successful treatment of the nrtliritlc 
patient. 

In Parts I and II of tliLs series of papers it was 
pointed out that muscle .spasm Is part of the general 
picture of energy utilization. If we are to postulate that 
arthritis Is a muscle spasm disease we must simultan- 
eously look to those proce.sses that produce energy for 
the muscle cell as well ns the mechanisms of the nerve 
Impulse. 

. The metabolic process patterns have been masterfully 
presented by Fritz Llpmann (see Illustrations 2 to 5). 
These dove-tail remarkably well with the electrical con- 
ception of the feed-back system already described (see 
figure 1). 

In the study of the metabolic processes of the living 
cell, Corl and Corl and others have clearly shown that 
the steps involve a multitude of .substances containing 
phosphate In special energy linkages. A clear connection 
was shown between phosphate cycle.s and transformation 
and transport of energy. In all the cells a chemical network 
of energy distribution, the adenylic nucleotide .system 
occurred and carried in the form of special cnergj' rich 
phosphate bonds standard portions of energy, amounting 
to about one-flftlcth of that liberated by total combu.stlon 
of a mole of carbohydrate. Thus catabolism consists to 
a marked extent in the conversion of potential energy 
of foodstuffs into directly utlllzablo phosphate bond 
energy and through alternate attachment and release 
of energy rich phosphate bonds, catabolism and anabolism 
are knit together into a largely reversible reaction In 
continuity. In effect this series of metabolic steps leading 
to free energy could be compared to the gasoline in an 
automobile. A muscle fibril in spasm is like a car needing 
gasoline. If the energy for relaxation Is supplied the 
myofibril ^vill again be In a position to travel and do 
work. It may also be neccssarj' to start It In low power 
to secure an additional mechanical advantage. Ana^ 
lagcusly supplying the energy rich adenylic system may 
I some cases also require influencing the ner\-e impulse 
” . ugh the treatment ol the sympathetic nervous system 
at the sphenopalatine ganglion. While this latter pro- 
cedure may not always be necessary there are cases where 
the combined effects must be used. 

Let us now look at those energy cycles that have already 
been discovered and explained. The chemical steps In 
cell fermentation and respiration were previously partially 
described. The objectives of these steps were to produce 
power and the nature of the end product could be con- 
sidered as incidental. The simplest fermentative process, 
that is, the conversion of glucose into lactic acid and 
phosphate bond energy, is represented by Llpmann in 
the following diagram. The reaction sequence Is as follows: 

hexose/2'^— ~ ph 
ph glyceraldehyde -t- ph 
ph glyceryl ~ ph -2H-^ ~ ph 
ph glycerate - HjO 
ph ~ enolpyrunate-^ ph 
pyrunate -h 2H 
lactate 

The terms ^ ph, -ph and ph characterize respectively 
the energy rich phosphate bond (12 K cal), the ester 
phosphate bond 3 K cal and inorganic phosphate. 
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The Proceu Pattern of Lacflc Acid Fennentation 



This scheme also shows that an initial Investment of 
part of the ultimate energy release returns as induction 
energy to make the fermentative process autocatalytlc. 
In this cycle a hydrogen donor after unloading of phosphate 
bond energy Is transformed Into a hydrogen acceptor. 
To accomplish this the citric acid cycle jockeys the carbo- 
hydrate through its breakdown .so that two electrons are 
repeatedly emitted .supplying the potential energj- ready 
to be used as energy rich phosphate bonds. In other words 
carbohydrate reacts grossly like a mixture of carbon 
dioxide and molecular hydrogen. 

(CHOH . H;0).\- = (CO. . 2H.dx 

Another scheme of Lipmann’s .shows how electron po- 
tential transformed Into phosphate bond energy. 
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Summarizing Flow Scheme of Reapiratory Energy Turnover 



Thus the three or lour transformers which are built into 
the pathway of the hydrogen electrons should be considered 
as the actual power generators of the living organisms. 
Exchange of adenylic acid hydrogen for the phosphate 
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Kroup delivers 12,000 calories Into the cell and the residual 
product may be rohydrosenated, Tlius the basis ol en- 
ergy In the muscle cell in the last analysis all comes down 
U) the adenylic nucleotide .system taking two electrons 
from the carbohydrate and .surrendering it for heat and 
work in the cell. This is oxidation of the carbohydrate. 
Originally oxidation meant combination with oxygen: 
today we consider the removal of one or two electrons jis 
oxidation without necessarily the intermediation of oxy- 
gen. After its oxidation a molecule ha.s been deprived 
of one or two electrons t figure 4). 

It Is especially fortunate when theory can be supported 
in practice. The following ca.se records represent only a 
.small number of the extensive .series of cases treated. 

Thus we find that thinking In term.s of the ba.sic 
sclence.s helps us both in understanding disease and makes 
it possible to strike out in an entirely new direction v/lth 
the most gratifying re.sults. We are now able to scienti- 
fically coordinate various disease manifestations not merely 
by semantics but by biochemistry and physias. 

Since subml.sslon of thl.s article for publication the 
results reported with Cortl.sone have called attention to 
the role of the adrenal cortex in arthrlti.s. The re.sponse to 
Cortisone i.s so similar to that of the treatment of the sym- 
pathetic at the nasal ganglion that the que.stlon arises 
whether treatment of the sjanpathetic stimulates hormone 
E formation and its relationship to the adenylic system. 
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i'OKCLUSION 

1. A tifw eoricej)! of polyartlirilis as a “s.vm- 
jiatlietic dystrophy” is presented. 

2. Tlie [(revailinfr dy.strojdiy eoiild be de.sitoiated 
either as artliro-dystropliy or jnii.seiiio-dystro|)!iy. 

2. The correct rationale for treatment heeomes 
clear and jioints to eorreeti(?n of symjiatlietie ner- 
vous sy.stem distiirhanees and ener<ry inadeipiaeies 
in nniseh* metaholism. 

4. The.se distnrhances are amenable to treat- 
ment tliroiifrh the .sympathetic nervous system at 
the nasal tninfflinn. the use of the iron .salt of the 
adenylic nucleotide (Ironyl). iron aseorhate. and 
the eoenxymes of the P-eomplex and arnino acids 
(t’o^amino). 

. 0 . 'I'he distni’hances hitlierto considered as 
ineiirahle such as arthritis deformans. .Marie-Strnmfi- 
ell’s Disease, ami advanced polyarthritis, have been 
snee.ssfnlly treated by this new therapy followinir 
the new eoneept. More recently lon';.standinfr 
Iioliomyelitis disabilities Imve also .shown dramatic 
improvement under this type of treatment. 
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SUMMARY OF CASES (Nurse Ruth Carnahan) 


Case t—Tit. B., age 50; Female — ^Polyarthritis 
HISTOBY 

Patient had pain in left knee and both hands with 
swelling and deformity. Onset 2 years ago with swelling 
of right ankle. Pain and difliculty in walking. Tires 
easily. At times patient imable to bear weight on foot. 
Left wrist swollen and knuckles of left ring finger and 
thumb. All joints at times show swelling. Both knees and 
right ankle now swollen. Unable to put her hands behind 
her, or elevate them. 

TREATMENT AND RESULTS 

1 ganglion treatment given every day for 3 consecutive 
days. Patient able to tie her apron and comb her hair. 
Had not been able to do this for last 6 months. Patient 
then given 1 treatment each week for 6 weeks. Comes to 
office alone and by subw'ay, climbing steps and walking 
3 blocks without becoming tired and with no pain. Patient 
under treatment once every month. 

Case 2— L. F., age 65; female— Polyarthritis 
HISTOBY 

Began having severe pain in left hip 2 months ago 
radiating to knee. Unable to stand erect or put weight 
on foot. Had been hospitalized for 9 days with traction. Spica 
then applied and she was discharged from hospital. Pa- 
tient wore spica for 10 days but was very uncomfortable, 
in extreme pain constantly. Hospital diagnosis was osteo- 
arthritis of left hip and sacro-iliac region. 

treatment and results 

After 1st ganglion treatment patient w'as greatly re- 
lieved Able to stand erect and bend easily. Treatment 
given each day for 3 days then 1 each week for 2 weeks. 
Patient walking, climbing steps, standing erect and bend- 
ing with no pain or discomfort. 

Case 3 — L. A., age 45; female — ^Polyarthritis 
HISTOBY 

onset of arthritis 1 year ago. Unable to walk for last 


7 months. Onset in fingers and then knees. Left 2nd 
finger swollen, also both legs. Patient also had some pains 
in sacro-iliac region. Tonsillectomy performed but there 
W'as no relief of pain. 

TREATMENT AND RESULTS 
Patient received daily treatment because of limited 
stay in city for 2 weeks. After 1st week of treatment 
patient was walking better, using cane only for curbs, 
etc. After 2nd week’s treatment cane was discarded. 
Able to climb steps, bend, etc. with little difficulty. Swel- 
ling of knees slowly receding. Walking well. 

Case 4 — O. B., age 44; female— Polyarthritis 

HtSTOBY 

Arthritis in both hands and wrists, stiffness of neck 
and shoulders. Had rheumatism in childhood. Tonsil- 
lectomy done several years ago with some improvement. 
Both hands and wrists show marked deformity. Severe 
pain in arms and in back of neck. Has had to discontinue 
her work as seamstress because of inability to sew or to 
hold needle. Unable to raise arms to horizontal level. 

TREATMENT AND RESULTS 
Given 1 ganglion treatment every’ other day for 5 
day's. At that time patient stated there w-as an improve- 
ment in sleep since she had formerly dreamed a lot and 
was a restless sleeper. Swelling of joints diminished, 
pain in neck gone. Marked increase of motion in both 
hands, joints and arms. Given 1 ganglion treatment 
every' other week for 5 weeks. During this period patient 
returned to work. At present she is able to sew and use 
her hands without pain or any recurrence of pain. Swel- 
ling and deformity' of wrists and knuckles almost gone. 
Patient does not need treatment but does come to report on 
her general health. She is feeling better than at any- 
time she can remember in past 6 months and has gained 
22 pounds. 
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Case Number Seven 


Belore Treatment 



Case 5 — Z. W., age 67; female — Polyarthritis 
HISTORY 

Has had arthritis in knees for past 6 months. Severe 
pain when walking or hencUng knees. In going up steps, 
takes one at a time. After sitting any length of time 
finds it hard to walk. Sleeps poorly. Walking with cane 
for support. 

TREATMENT AND RESULTS 

After 1st ganglion treatment patient was able to go 
up steps easily. Has pain when bending knees and walking. 
1 ganglion treatment given every other day for 4 treat- 
ments, then 1 each week for 4 weeks. Diming this series 
patient was walking without cane. States she does most 
of her own housew'ork and does not tire easily. Sleeping 
throughout the night. Patient has not been in for treat- 
ment for nearly a year but continues to report by phone 
of her doing all housework, feeling well and of gaining 
weight. 

Case 6 — F. G., age 49; female — ^Polyarthritis 
HISTORY 

Pain and stiffness in knees for past 15 years. At 
present unable to bend knees. Knees entirely stiff, swol- 
len and painful. Unable to walk up and down stairs. 
Throws leg to one side when walking. Tires easily and 


After Treatment 




sleeps poorly. No headache or sore throat. Several years 
ago had knees stretched and attempt to bend under 
general anesthesia. 

TREATMENT AND RESULTS 
After 1 ganglion treatment, patient was able to bend 
knees slightly. Received 1 ganglion treatment the follow- 
ing day which resulted in marked improvement. Patient 
now goes up and dowm stairs with less difficulty and pain. 
Walking seems to be more normal and she bends knees 
when walking. Patient received 1 ganglion treatment 
every day for 2 days, then every 3rd day for 3 treatments, 
then 1 application a week. States she is able to walk 
several blocks without tiring. Able to bend knees more 
after each treatment. Now doing most of her own house- 
work. General condition greatly improved. She is less 
tired and is sleeping well. Calcium and Ironyl injections 
given with each treatment. 
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Case 7 — HI. G.. HRc 51; female — PuIyardiriU.s 
HISTORY 

Followinp n cold 2 yeni'.s npo pnllcnt Iwid on.'iet of 
.stintncs-s, .sorcne.s.s and .swelling of nil body Joints. Swell- 
ing grndunlly .subsided lenvlng nrms Rtlfl with Innblllty 
to rnlse them to comb her hair or drc.ss. Hlp.s beennic 
very stiff so that patient walked with cane and wa,s unable 
to go up mote than I .step at a time. Gold Injections 
were given. Relief or .swelling and .stlffnos.s of hands rc- 
.sulted but no improvements in hlp.s. 6 month.s later 

given gold Injection again but not effective. At this time 
patient wn.s walking on crutchc.s and unable to go up .steps 
without difficulty and .cevero pain. Standing for any 
length of lime cnu.sc.s severe pain. Al.so pain awakens 
her while .sleeping. 

TREATMENT AND RESULTS 
Patient given 1 treatment dally for 3 consecutive day.s 
After the Kst trentincnt patient able to walk without 
crutches. Then .seen for 3 con.secutivc day.s each week 

for 3 week.s. During 2nd week of treatment patient u.slng 
cane only. Able to walk up and down «top.s with le.s.s 
dl.scomfort. As the patient came from out-of-town she 

was seen for 3 consecutive days once a month for 3 

montlis. During this time patient u.sed cane only for 
suport and Is able to walk several blocks without tiring. 
At present she Is able to do all of her hou.sework and has 
dl.scnrded crutch entirely. On 1 visit the patient came to 
the office from the station without using cane and 
carried a valise blocks without becoming tired. Eaclj 
treatment was supplemented by calcium and Ironyl In- 
Jectlon.s Intramuscularly. Patient now returns for 3 con- 
secutive treatments every 3 month. At last vl.sit .she 
came to office by bus. This was the 1st time .she had been 
able to get on a bus for many years. She nl.so reports 
wearing high heels, lecturing at Women’s Club and dancing. 
X-ray of hips on 11-13-47 revealed articular spaces to be 
ntarkedly narrowed. Acctabula shows Increased den-slty 
of bone. Tlie heads of the femurs show rounded, 
cyst-like areas in particular on the right side. There arc 
no marginal spurs. The pelvic bones show a decreased 
calcium content. Findings suggest an arthritic process 
of infectious origin. 

Case 8 — F. T., age 39; female — Polyarthritis 

history 

Arthritic pains In hands and feet. Swelling of hands 
and feet. Difficulty in walking. Swelling of Joints of 
fingers. 7 years ago patient was "crippled up" and bed- 
ridden. Had tonsils and several teeth extracted with some 
relief. Sleeping poorly. 

TREATMENT AND RESUL'TS 
With 1 ganglion treatment patient able to walk about 
without pain. Given G treatments for 6 consecutive days. 
After each treatment pain became less and she was able 
to move more easily. Sleeping improved. Then given 1 
treatment every other day for 3 weeks and then 1 each 
week for 3 weeks following which she was discharged. 
At this time swelling Is entirely gone from the joints of 
fingers. No return of pain. 


Case 9— W. A., age 49; male— Cervical arthritis 
HISTORY 

Arthritis in neck, shoulders and back for last 10 years. 
Pain almost continuous and at present more pronounced in 
left shoulder. No nasal discharge, sore throat or eai 
complaint. Sleeps poorly. 


litEATMENT AND RESULTS 

Aw/’f with 'immediate relief 

,! t P-'*'" time in several 

yean,. Tlien given treatment every 4th day for 4 treat- 
ments^ At the end of this time patient able" to move neck 

entire nichf Sleeping through 

entire nlgljt. Patient now receives treatment I every 2-3 

months and is continuing his work as construction en- 
gineer. As Ills work requires him to look upward a great 
deal, he has had no return of the original complaint. 


C.ase 10 C. G., age 02; male Polyarthritis 
IHSTORY 

Pains In both .shoulders and wrists for past year 
hand.s and fingers .sw-ol’cn. No swelling in shoulders. 
Swelling more pronounced in morning and it takes some 
time before it subsides. During this time h,and.s perspire 
profu.scly. No licadache. or nasal discharge. No operation.s. 
Slecp.s poorly. 


TREATMENT AND RESULTS 

On fir.st visit patient’s hnnd.s and fingers were .swollen. 
After the ganglion treatment .swelling couid bo seen re- 
ceding. He was also able to move hl.s sliouldcrs without 
pain, nl.^o fingers and wrlsls. Returned for treatment 
every day for 5 con.'^ccntlvc days. During this time he 
wn.s able to move his nrm.s over his head. He had no 
discomfort and .states he has no swelling of hand.s and 
fingers. Patient then received 1 ganglion application every 
other day for 3 trcnlmcnts, then 1 treatment each 
week for 2 wock.s, then J each month lor 2 months. He 
v:as discharged niter this vi'lt. At this time he Is .able 
to move shoulders, nrms, hands and lingers. No discomfort 
or .s'volllng. Sleeping very well and gaining weight. Cal- 
cium and Ironyl Injections given with each treatment 
P.otlcnt has not returned to office for approximately 1 year. 
He is now living In Florida. Previously he had to give 
up his buslnc.s.s because of the arthritic condition. 

Case H — II. E., age 34; male — Polyarthritis 
HISTORY 

Arthritis since 1944. Swelling of knuckles and fingers 
or hands, also swelling of feet. Pain wlien moving shoulders, 
more severe in the morning. Sore throat before onset of 
artlirltls. No na.sal dl.schnrgc. Unable to close his hands 
or walk without severe pain. Received hot paraffin treat- 
ment while hospitalized by Army, in several different Army 
hospitals. 

TREATMENT AND RESULTS 

Patient received 1 ganglion application each day for 
3 consecutive days. Immediately after each treatment 
the swelling of Joints subsided and patient was able to 
walk and use hands and move fingers with very little 
discomfort. He then received 1 ganglion treatment 3 
timc.s weekly for 3 weeks. During this period swelling 
entirely relieved and he was able to use his hands and 
walk normally. Patient then returned to his position as 
salesman doing full-time service. One year following his 
discharge patient returned to office with an acute swelling 
of the left wrist but with no return of any swelling for 
which he was treated previously. Immediately after gang- 
lion treatment I’ne swelling subsided and the patient wa.s 
able to use his hand with no pain resulting in the 
wrist. Patient . returned for 2 days following for treat- 
ment. Each day there was tro evidence of swelling and 
no pain in the %vrSst when using his hand. Patient now 
continuing his work as salesman which requires a great 
deal of walking. Has gained weight and is feeling fine. 
Treatments discontinued 6 months ago. Also discharged 
by. V. A. 
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Belore Treatmenl 



Ailer Trealmenl 



Case 12 — L. F., age 55; male — Polyarthritis 
HISTORY 

Arthritis since last May with pain and swelling ol 
UTists, knees and ankles and pain in shoulders. Has dif- 
ficulty in v;alking and wears shoes many times too large. 
No headache, nasal discharge or .sore throat. No ear com- 
plaint. 

TREATMENT AND RESULTS 
Patient received 1 ganglion treatment each day for 
3 consecutive days, then 1 treatment tvice weekly for 2 
weeks and then 1 treatment each week. Patient receiving 
treatments at this time. During this course of treatment 
patient appeared to be walking better. The hands are 
still swollen but swelling is less than when first treated 
and he is able to use his fingers which he was unable to 
do before starting treatment. Patient also states he is 
able to sleep much better and his appetite is greatly im- 
proved. A1.S0, able to wear his shoes which he was unable 
to do before. G months ago patient travelled to the coast 
alone, changing trains and not being tired when arriving 
at his destination. 

Case 13 — S. O., age 47; female — Polyarthritis 
HISTORY 

Numbness in right hand. Stiffness in both shoulders 
and cramps in both thighs. No headache. Pains in 
shoulders wor.<.e in past few days. Severe cramps in legs. 
No nasal discharge. Hands .show swelling ol knuckles and 
WTists. 


TREATMENT AND RESULTS 
After 1st ganglion treatment numbness in hand, pain 
in shoulders relieved. Given ganglion treatment every' 
3rd day for 2 weeks. After this series of treatment patient 
showed definite improvement in hands, arms, legs and 
back. Continued treatment 1 every week for 4 weeks. 
No return of pain in that length of time. Marked in- 
crease in mobility of hands and arms with regression of 
swelling. Patient works in bakery and now is able to wrap 
packages with no discomfort in moving her arms or 
shoulders. X-ray of left shoulder; No fracture or dislo- 
cation. The humeral head is in normal relation with the 
glenoid cavity. Chronic hy'pertrophic osteoarthritis of the 
shoulder joint and of the acromioclavicular articulation. 
Large area of calcification within the sub-deltoid bursae. 

Case 14 — F. P., age 3G; female — ^Polyarthritis 
HISTORY 

Pains and aches all over body. Pains in joints with 
.swelling of hands, wrists and knees. Most severe pain and 
swelling of knees causes walking to be difficult and very 
painful. Unable to close hands. Some occipital headache. 
No vertigo, nasal discharge or sore throat. 

TREATMENT AND RESULTS 
After 1st ganglion treatment patient was able to close 
hands easily with no discomfort. Able to go up steps with 
ease. Given 1 ganglion treatment every day for 3 days, 
then 1 every 4 days twice. After this series there appeared 
a noticeable regression of swelling of joints. Patient now- 
able to travel, climb steps with no discomfort whatsoever. 
Patient now receiving 1 treatment each month. 
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Case 15— A. K., age 59; male — I’olyartliritis 
HISTORV 

Arthritic deformities of hands, knees and elbows. 
Severe pain since 1932. Has been hospitalized but with no 
relief. Tonsillectomy in 1938. Received (jold treatment for 
months but discontinued becau.se of rash and no relief. 
Removal of bursa in left elbow In 1934. Has had several 
coronary angina attacks. Now has attacks on exertion 
and uses nitroglycerin. Has had x-ray therapy. Pain at 
present severe so that he takes 30-12 aspirin or anacln 
daily for relief. Walking with cane, needs assistance for 
steps. When sitting for any length of time, needs help 
to get up and has to stand several minutes before pain 
subsides to allow him to walk. 

TREATMENT AND RESULTS 

Patient given 1 ganglion treatment every other day 
for 5 treatments, then 1 every w’eek for 5 treatments. At 
this time patient was walking much better and able to get 
up easily from a chair. Able to climb steps with little 
difficulty. Also able to hold a cup; before could hold 
gla.ss only and that with difficulty. Continued treat- 
ments 1 every week for 2 weeks, then 1 ever}' month. At 
present patient able to travel alone, feeds himself, buttons 
his own clothing and travels by bus to and from the 
office. There is also a noticeable lessening or swelling 
of the hands and feet. Now able to see Joints of fingers. 

Case 16 IM. R., age 39; male — Maric-Strumpell Disease 

HISTORy 

Onset about 20 years ago. Began In sacro-iliac region, 
progressing to middle of back, neck and shoulders. Un- 
able to straighten arms over head or hare them meet at 
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the back. Unable to rotate neck or move head, has to 
turn entire body to see. Can bend fonvard about 30’ only. 
No history of sinus trouble, postnasal discharge, sore 
throat or ear compl.alnt. Underwent a sacro-iliac operation 
several years ago but received no benefit from It. 

TREATMENT AND RESULTS 
Received 1 ganglion treatment each day fob 6 con- 
sccuth'e days and at the end of tills series patient was 
able to bend fonvard, nearly able to touch his knees and 
able to place his hands behind his back. Treatment con- 
tinued every other day for 10 days (5 treatments). This 
scries showed a marked Improvement In the neck. Now 
patient was able to move his head slightly from side to side 
and up and down. Also able to touch the floor with his 
fingers. Back also Improving and patient standing more 
erect. 1 treatment was given each week for three weeks, 
then 1 each month for 5 months. Examination of patient 
each month showed him able to move his head more and 
without difficulty. Patient states of his being able to rim up 
stairs now, which was impossible before. Gaining weight 
and sleeping throughout the entire night. Previously he 
awakened to turn. These treatments were supplemented 
by calcium and Ironyl injetions intramuscularly;also by 
patient doing routine exercises each day. 

Case 17—1. K., age G3;fcnia!c— Polyartlirilis 
HISTORY 

27 years ago patient had severe toxic thyToid. Was 
treated with cold packs. After this she developed arthritis 
In hands and shoulders. Unable to raise her shoulders. 
Hands are also deformed. Has had headaches lately. 
Sleeps poorly. 
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TBEATMENT AND RESULTS 
Received 1 ganglion treatment every 3rd day for 4 
treatments. After this series patient was able to raise 
her arms above her head and move her fingers slightly. 
Then received ganglion treatment every week for 5 weeks. 
Patient now able to comb her own hair, button her cloth- 
ing and to hold a cup without difficulty. Now receiving 
treatment monthly. Patient boasts of doing her own 
housework which she was unable to do before. She is 
also able to move and use her fingers and can now sew 
and do her mending. 

Case 18 — B. D., age 43; female — Polyarthritis 
HISTORY 

Arthritic pains, swelling of hands, wrists, neck, ankJes 
and back. Unable to raise her arms. Duration 4 years. 
Arithritic onset occurred after typhoid injection in 1943. 
Occasional pain in left side of face. Occasional post- 
nasal discharge. Has had some bladder disturbance. 

TREATMENT AND RESULTS 
Patient received 1 ganglion treatment every day for 

3 consecutive days, then 1 treatment every 2nd day for 

4 treatments. After this period patient is walking with 
more ease and less pain and discomfort. Swelling of 
hands subsided. Sleeping greatly improved. She also 
reports definite bladder improvement. She is now re- 
ceiving 1 treatment twice a week. X-ray of right hand 
reveals atrophic arthritis with generalized bone decalci- 
fleation and diminution of the interphalangeal joint 
spaces. Similar x-ray findings noted on the left with a 
free arthritic calcified deposit seen along the outer aspect 
of the 5th metacarpophalangeal articulation. 

Case 19 — R. E., age 71; female— Polyarthritis 
HISTORY 

Arthritis in hands, spine, neck and shoulders. Un- 
able to move her shoulders or put her hands behind hei 
back. Onset in knees about 1 year ago. Has had 24 gold 
injections with no relief. Has also had previous attack 
of arthritis about 19 years ago. Hospitalized for 5 
months. After release from hospital walked on crutches 
and finally with cane. 

TREATMENT AND RESULTS 
Patient given 1 ganglion treatment with immediate 
relief. Then given 1 application every week for 6 weeks. 
During this time patient was able to rotate her shoulders, 
raise them above her head, tie her own apron and 
comb her hair. Patient continued on 1 treatment every 
2 weeks for 3 treatments. She is now receiving 1 treat- 
ment every 4-6 weeks. 

Case 20 — E. Z., age 43; female — Polyarthritis 
HISTORY 

Has had arthritis of hands and feet for past 11 years. 
Also has pain in her back and neck; “practically in every 
joint of my body." Had tyiihoid treatment 8-9 years ago. 
Some nasal discharge. No headache. Slight sore throat 
at times. No ear complaint. Sleeps poorly because of 
pain. Pain worse when bending and walking do^^-n steps. 

TREATMENT AND RESULTS 
After the 1st treament patient received immediate 
relief and was able to go up steps with no discomfort. 
She then received 1 treatment every day for 4 consecutive 
dajs. Patient is now able to walk and bend with ease. 
Sleeping greatly improved. At present patient is under 
treatment. 

Case 21 It, G., age 29; female — Polyarthritis 
HISTORY 

Arthritis of all joints, swelling of knees and ankles. 
Some swelling of hands and wri.sis. Tires easily. No 
headache. Some nasal discharge with occasional ’ sore 
throat. No ear complaint. Onset of arthritis after chUd- 
birih. 


treatment and RESULTS 
1 ganglion treatment every day for 4 consecutive 

days. After this series patient was able to walk up 

steps with no difficulty. Swelling subsided in hands, 
able to see joints of fingers. Sleeping improved. 1 week 
later patient returned for 3 treatments in 3 consecutive 
days. During this week patient reported being able to 
walk along the country road of her home, being able to 
hold her baby which she had not done since its birth. 
Patient is under treatment at present. X-ray of the 

hands and ankles show atrophic arthritis with bone de- 

calcification. 

Case 22 — F. G., age 75; female — Polyarthritis 
HISTORY 

Pain in left leg. Had neuritis 4 years ago which has 
recurred. Pain is mostly In left leg and thigh and seems 
worse when lying down and on turning in bed. Nose is 
dry. Both knees swollen and painful. 

TREATMENT AND RESULTS 
After 1 ganglion treatment patient received Immediate 
relief. Received 1 ganglion treatment every 3rd day for 
a period of 2 months. After this period patient walking 
with very little pain or difficulty, climbing steps and 
doing her ovm housework and cooking. 

Case 23 B. K,, age 59; male — Cervical arthritis 
HISTORY 

Stiffness of back and neck for the last 2-3 years. 
Pain on motion. Pain when bending. No headaches, 
vertigo or postnasal discharge. Occasional pain in right 
chest. Was told he had calcium deposits In spine. 

TREATMENT AND RESULTS 
Given 1 ganglion treatment every other day for 3 
treatments, then 3 times weekly for 3 weeks. After this 
series patient was able to rotate his head and use his 
neck and back muscles more than previously. Now 
receiving 1 treatment every week. At this time he is able 
to turn his head without difficulty instead of turning 
his entire body as previously. Patient also reports im- 
provement in sleeping, not awaking to turn as he did 
before the treatment. 


Case 24 — C. V., age 24; female — Pelvic obliquity 
polyarthritis 
HISTORY 

In 1909 patient had severe painful cramp in right 
hip. Hospitalized for 6 weeks; leg shrank and shortened. 
At present she is suffering a great deal of pain in the 
right hip with extreme limitation of motion of right leg. 
Duration of present condition 4 years. Had some in- 
fection of right hip. Radical arthrotomy performed. 

TREATMENT AND RESULTS 
I ganglion treatment for 3 consecutive days. Immedi- 
ate relief with 1st treatment. Then give 1 ganglion treat- 
ment every other day for 3 treatments. Wallnng greatly 
improved and she could go up stairs easily. Then re- 
ceived 1 ganglion treatment each week for 5 weeks with 
definite improvement in patient's ability to continue 
her housework. Not tiring as easily as before. She is now 
employed, doing practical nursing. 








HISTORY 

Has had spasms of neck and shoulder muscles fo 
past 15 years. Had Paget’s of pelvic bones and femui 
Occipital headaches radiating to frontal region. Sllgh 
nasal discharge. No sore throat or ear complaint. Get 
tingling sensation in extremities during the night. 

TREATMENT AND RESULTS 
1 ganglion treatment every day for 5 consecutiV( 
days then 1 treatment each week for 3 week.s. Followini 
treatments patient was able to move his head, shoulder- 
with no difficulty and has had no headaches since th, 
1st treatment. Also able to move his head without ro 
tating body. Patient discharged after the 8th treatment 
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Case 20 — W. O., ace 29; male— ^Maric Strumpcll Disease 
HISTORY 

Able to stand alone but unable to bend. Onset of pain 
in right hip 5 years ago. Patient unable to .stand any pres- 
sure on right leg, resorted to crutche.s. On crutches for 
3 months. Hospitalized 14 months. Given physiotherapy 
and injections of rheumatoid vaccine. Walked with crutches 
for 3 months following discharge from lio.spltal. Ad- 
mitted to hospital again and unable to walk In lio.spltal 
for 5 months. Used wheel chair. After discharge was 
admitted to hospital in Pa. for plastic acetabulum operation 
on right hip. Legs became straight. Hospitalized for 4 
months. At that time he was only able to stand or He 
down, being unable to sit or move hip even slightly. 
Walking with crutches and is only able to walk about 2 
blocks before becoming ill and having to He down. Eats 
lying down. Tiring very easily. Patient had scarlet fev- 
er at age 15. 

TREATMENT AND RESULTS 

Patient came to olllce 3 times weekly for treatment 
for 3 months, then 1 treatment each week for 0 weeks. 
After this patient was able to walk without crutche.s and 
was able to move his head up and down and rotate it. 
NOW' able to dress himself and is walking w'lth crutches 
outside only for aid with curbs. Also is able to climb 
steps tw'lce daily to 3rd Avenue Elevator. General con- 
dition greatly improved. Sleep also Improved. 

Case 27— L. L., age 53; male— Cervical artliritls 
HISTORY 

Stiffness of neck for last 8-10 years. X-rays show 
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advanced osteoarthritis. Bending the head back is very 
difficult and painful. Unable to rotate head. Position 
of body and head rigid and forward. 

TREATMENT AND RESULTS 
Patient given 1 ganglion treatment every day for 
3 days, then 1 treatment 3 times weekly for 3 weeks. 
After this series patient was able to stand more erect 
and bend the head back. Tlien received 1 treatment 
every week for 4 weeks. Now able to bend head forward 
and rotate from side to side, with little discomfort. Able 
to sleep better at night. Patient now under treatment. 

Case 28 — F. 51.. age C5; female — Polyarthritis 
HISTORY 

Pains in arms, hips and knees. Onset about 15-18 
years ago. Swelling of left wrist and hand. Pain on 
elevation of left arm. Pains in knees when sitting for 
any length of lime. Tonsillectomy 30 years ago. 

TREAT5IENT AND RESULTS 
Given 1 ganglion treatment every other day for 5 
treatments, then 1 ganglion application every 10 days 
for 3 treatments. Patient then discharged. After 5 treat- 
ments patient showed Improvement and at the time of 
discharge she was able to raise her arm with no difficulty. 
Swelling of w’rist and hand greatly diminished. After 
traveling by bus and sitting for over 3 hours patient re- 
ported no pain or discomfort in the knees when the ride is 
over. 
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Casee 29— A. K., age 41; female — Polyarthritis 
HISTORY 

Pains In back, hands, knees and elbows for last year. 
Pain when bending and going up steps. Injured cartilage 
of right knee 2 years ago, preceding present complaint. 
No headache, nasal discharge or sore throat. Tonsillec- 
tomy performed at 6 years of age. 

TREATMENT AND RESULTS 
Given 1 ganglion treatment weekly for 6 weeks. After 
this series patient was able to bend and climb steps more 
easily and with less pain. No pain in hands or elbows. 
Nov? coming for treatment once monthly. Patient travels 
from Philadelphia .and brings her small child with her. 
Travels from station by bus and complains of no pain or 
discomfort after the trip. 

Case 30— K. G., age 61; female— Polyarthritis 
HISTORY 

Since last summer patient has had severe pains in 
shoulders. Unable to move her shoulders. Now has pains 


all over her body. Hands and knees are swollen. Pains 
on walking, particularly on steps. Sleeps very poor be- 
cause of pain. 

TREATMENT AND RESULTS 

After 3 consecutive ganglion treatments patient showed 
marked improvement. Able to move shoulders without pain 
and has less pain when walking. Then received treat- 
ment every 3rd day. Treatments then given one weekly 
for 2 weeks. Patient is under treatment at present, once 
a month. Now able to move her shoulders easUy and 
comes to the office by subway. No • difficulty with steps 
or walking. Sleeps through the entire night. 

All of the patients received in addition to the spheno- 
palatine ganglion treatment tri-weekly injections of Ironyl 
mixed with injectable B-complex intramuscularly as well 
as Injections of Calscorbate. They were given one table- 
spoonful of Co-amino three times daily in cold wmter and 
6 tablets daily of Ferro-C. 


The Rh Pseudoasglutinative Properties Of 
Porcine Parotid Mucin 

By 

ROBERT D. BARNARD*, 

HERBERT A. WEITZNER** 

and 

GEORGE B. GORDON** 

Brooklyn, N. Y. 


w have recently described t li e preparation 
of a fraetion from hog gastric mucin which 
agglutinated suspensions of imman Rho posi- 
tive erythrocytes.’ Many commercial therajieii- 
tic mucin preparations are fortified with hog 
salivary gland mucin.' We had accidently dis- 
covered an Rh agglutinin in the latter before its 
demonstration in gastric mucin though we had 
been on the look-out of such antibodies in mucin- 
containing products in general. 

During the administration of IV-6 human plasma 
fraction intravenously to human subjects, ’ we en- 
countered an occasional .sy.stemic reaction similar 
to that following incompatible blood transfusion. 


•The investigation reported herein was carried out 
during 1946 and 1947 at Halloran General Hospital, Staten 
Island, N. Y. and the Batavia (N. Y.) VA Hospital. The 
authors are indebted to J. W. Mentha, formerly Chemist, 
War Department, Halloran General Hospital, for various 
chemical fractionations, to Dr, Edward Campbell of the 
Lilly Research Laboratories and to Drs. J. B. Lesh and 
Jules Porsche of Armour and Company for porcine parotid 
products. 

•Formerly, Civilian Consultant, Clinical Pathology, 
Halloran General Hospital and Pathologist, Batavia VA 

Hospital. Present address, 565 First Street, Brooklyn 15 
N. Y. J . 

••Formerly, Resident in Medicine, Batavia VA Hospital. 


FIGURE I 



Rouleaux formation by Rh 
porcine parotid fraction in 
ately after admixture. 


po.sitive eiythrocnes in 7% 
physiological saline immedi- 
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IlcKliinlriR b}' !>Ki:l<>r!i-i-ntl.>n of roo- 

loiuix. A tr.'iiiKitton Kliurc bi tuicn I'liriiro 1 iiml I iKuro HI. 


Annlvsis of flu* ineidoiicc of flu* reactions showed 
them* to oec.iir in Hh imsitive individuals. One 
Kh neffative .snh.ieci who received an infusion of 
IV-G fraction (as a source of (diolinesterase) subse. 
quonflv e.Nhibifod Kh “hloekiutr” autil.od.v thouch 
fliis subject had never ])reviousIy been transfused. 
It was round (hat IV-0 human plasma fraction eon- 
laiiicd sueli “blocliinf'” antibodies or iiseudoa-- 
-dutiniiis.* Their association with the fflyeopro- 
rcin-imicoprotein component of IV-G sufrpesled that 
Kh ]).seudoajr?l‘dination miffht be a property oi 
mucinous proteins in [fenernl. 


The mucin-containinpr fraction IV of porcine 
arotid (which had been j.rcpared as a potenUal 
liernpeutic cholinesterase source*), showed snndnr 
Lh antibodies. The Kh a^^fflutinatiuff potency o 
larotid mucin fraction is not, however, 

„ cholinesterase content since the former persists 

Actively ngglutltintlna fractlon-s linvc al.so 
,arct“ y alcohol .and by ammonium , 

h nUiiit Inins like the chollncstera.ses, arc found in a 

alnlne product aK5a/inB , , ,pnous InJccUon Into rab- 
■ran., ThI. chollncalcrapt 

ilts, causes a sustalne , use in humans 

lontenfc i,„cau.sc of the as-soclatcd human 

rofn ;Sc/rbc'’sn<u 

rabbits used. 


after complete inactivation of (he latter. Ke- 
eause of the ridative elieinieal homog:(;ueity of por- 
cine as eomjiared to frastrie mucin, it was believed 
that a more definitive study of the niecdianism of 
it.s Kh afft-’hitiiiativc efi'eirt could he eomiucted with 
tlie .salivary pland e,\traet. Its prirjiaratioii and 
properties are therefon; descrihed and their hearinif 
on eertain proldems l■olme(■(ed with Kli pseudoa*;- 
plnt illation is discussed. 

Preparation of Hog Parotid Mucoprotein 

One l:g. of fresh hoir parotid from which gross 
fat ami lymphoid tissue had lieen trimmed, was 
frozen, pulverized ami ice dried. The eommimited 
fat was removed by four wasbings with jictroleum 
ether. The dried fibrous residue was extracted 
with three volumes of distilled water ivith periodic 
agitation for twelve hours. The extract was filter- 
ed through cotton ami the filtrate retained. 

Htiffieieiit twenty pereenf acetic acid was added 
to (lie filtrate lo bring the (dl to -l.'i. Tlie floeeii- 
l(>iit material whieb separated was removed by 
centrifugation. To the su))ernatent, siifTieieiit .VaCl 
was added to bring the ionic strength lo 4.0. ITe 
salted out protein was recovered by cent rifug'ation 
und ilried. The recovery from 1 kg. of fresh gland 
is aiioiit ].') g'rams of eoueentrate. This fraction 
was used for tin* Kli pseudoagglutinatioii studic.s*. 

i-iot:r.u in 



„,lete rsemloacmutlmiuon by combination of m s i 

UN in tbo lleKl. This picture Is mncroscoplcal Ij n- 
-ulshnblc from spccinc liemagBlutlnatlon but tie 
W chnracterlstlc.s can .still be 

nation of the IndlvWunl m. 

oaBBlutlnatlon is produced b.\ the .slid 
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Rh Testing Against Human Erythrocyte Suspensions 

(A) >SIi(lc Testing. This is essentially the tc.st 
advocated by Diamond for the conjoint demonstra- 
tion of “agglutinating” and “blocking” antibody.’ 
A drop of o.\'alated or citrated’ whole blood was 
mixed on a well-slide with a drop of solution of 
porcine parotid extract. Various preparations of 
llic latter in saline, bovine albumin or modified 
human globin" solution were used, (iiodified hu- 
man globin was found to be thromboplastic when 
used with citrated blood suspension and its use 
as a diluent was therefore abandoned). Aggluti- 
nation was I'ead on a frosted glass illuminator 
after an arbitrarily selected interval of 5 minutes. 
All readings were cheeked microscopically. The 
optimal concentration of porcine parotid extract 
that would agglutinate Rho positive, and fail to 
agglutinate Eh negative erythrocytes (as designated 
by the use of a “standard” slide-test serum), was 
found to be 3.5% in physiologic saline. A 7% 
solution, while increasing the degree of aggluti- 
nation, tended to introduce confusing rouleaux 
whereas similar confusion re.sultcd from either 
globin or aljuimin fortification; the latter appeared 

FIGtlRB n'- 



I .sv.urtoair^lutln.ation In dilute porcine parotid extr 
unrortlncd by albumin, gelatin or globin. There is no 
dency tmv.ard rouleaux and the cell.s adhere by their e 
to form l)ldimen.slonal aggregates, a similar pictur 

r;. s 

any 1 noiviTe a be produce. 


FIGURE V 



Fibrinous i.seudoagglulination of erythrocytes by globin. 
Rouleaux first form due to the high vi.scosity of the globin 
■solution which then exerts a thromboplastic effect, preci- 
pitating a coating of fibrin which mats together Individual 
rouleaux, A similar type of fibrinous agglutination is 
occasionally encountered while attempting cross-matching 
of blood from dicumerolixed .subjects. 


iiiortm.se me avitiity" ol the parotid material 
toward Rii positive erythrocytes without affecting 
the specificity of the reaction. 

(B) Tube Te.sting. This was conducted by the 
method of Wiener and Land.steiner.” The agfrlu- 
tinating titer of the dried parotid fraction, based 
on the minimum concentration in saline necessarj^ 
to give dcmon.strablp agglutination of a 2% 
washed erythrocyte suspension, varied with the 
batch of ceils used, from 1 :64 to 1:1024. 

1 Antibody Testing. The method 

dc.scribed by Potter” was used. Becau.se of the 
high manifest agglutinative titer of the material, 
liloeking effect was not directly elicited. 

REST] L T S 

(A) .Slide Test. Ot 300 samples of Mood tested 
26, ore pos.ttve by IV-6 plasma traetion and 249 
i u f ' porcine material. With the Int- 
el, the degree of agglutination in positive in 
•stances was m all eases less than that produced 
by human antiserum; it was. however, macroseopi 

table I, the 16 instances of discordancy were in all 
but two instances, on the negative side wif^ the 
porome reagent. The degree%f concordlnle be! 
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hn-fii poiTiiio and lumian anti IJIi afrfrluliiiin in 
tins .‘iCFios, iviDi .lliis last, is- considered fn l,e sta- 
tistically significant. Since a rca^fcnt ndticli /rives 
a niinimiim of positive results \vit!i {'nnea- 

sian blood sjieciincn is applicable as an 11b festin/r 

ant iseruii), tbe use of porcine parotid mneo- 
protein as a .scrceiiiii/r rea/rent for Illi tyju’n/r is 
under inve.sti/ration. 

(It) Tube Test. Tbe resnlls are /riven on a 
smaller scries in Table 11. Here the diseordaney 
iietwcen bunian and porcine material uas on tbe 
positive side for tbe latter but still witb a correla- 
tion that can be considered statistically sitrniticanl, 

(C) Itlockin/r Antibody Test. Tlie evidence for 
blo(rkin/r antibody eflVet of pm-eine parotid e.strart. 
in vieu' of its direet a/r/rlutinative effeet. is neees- 
.sarily indireel. As in Die ease of bnntaii lib 
blockin'.' antitiody reaction or “coii/rbitiriation.” 
a/'/rhitination is less iironoiinccd. tbe older ibe blood 
sjiccimcn. This feature fiirnisbcd Ibe ori/rinal eor- 
rciation iictu-ecn |>orcine and biimaii anti-Itb rca- 
/reiit fyjdficd by 1\'-(J plasma frnetion. The latter 
bas a direetly demonstrable bloekin/r antibody 
titer of 1 :+ in solution.* 

One of tbe meflmds of elieitin/r bloekinc antibody 
action consists in tbe .s-ns[icnsion of Die Rli positive 
crytbroe.ytcs in menstrnnm.s of liieli jirotein eon- 
cenfration. Tbis is nsnally done by forlifi<’alion 
of tlic nil antibody witli /relafin. bovine albtimiii, 
fibrinopen or plobin. Addition of any of these 
proteins to jmndne parotid e.vtraet markedly in- 
creases tlie depree of flcmonsl ruble ap/rlutiiiation 
that tbe jmreiiie material will prodiiee. This is aj)- 
tuircntly due to aeeelefation of rouleaii.K forinntion 
by the increase in viscosity, or possibly the dielec- 
tric con.stnrit of tbe mcnstnnim. Fipurcs 1. H and 
III .show the transitional .stapes between simjdc 
rouleaux formation and Kb “applntiimtion’' pro- 
duced by iirotcin fortified imrcinc jiarotid extract. 
Fipure IV shows Die lyim of applutinalion pro- 
iliiced by dilute (2'^^) jiorcinc (larotid in tbe ab- 
•scnce of adventitious protein. Konlcanx are 
absent ; the clnmpinp is bidimcnsional and similar 
to that ])rcvionsly referred to as pseudoapplulina- 
tion.” 

Modified human plobiu solution, by itself, jiro- 
duced a morpbolopieally similar clumpinp of roul- 
eaux of both Kb ])ositive and Kb iiepalivc ery- 
tbroeyfes when these cells arc sus/icnded in eitrnfed 
plasma. Tin's Jia.s been .shown to bo due to tbe 
adhesiveness of (be fibrin formed on the surface 
of such cells tbroiipb tbe tbromboidnsfie ofTeel of 
plobin (Fig V). Wbile globin “pseudoappIiKi- 
nation” is merely a physical phenomenon that bas 
no immunologic significance, il.s similarity to ap- 
glomcrization of erythrocytes by Kb antiserum 

*pr. Philip Levine of the Ortho Research Foundation 
kindly furnished us -with the results of the blocking anti- 
body titer determination on IV-6 plasma fraction. 


permits an e.xplanalioi, of Dm long-sensed diticrencc 
Diat existed between tlial plieriomenoii and a tnilv 
.speeitie immunologic plmiionmnon siieli as anti-A 
or anti-H bemagglntimiDon, 

I) 1 H F F S S 1 0 N 

iJarnard" in a .study of the iihy.sical difTereriees 
exliibiled by various erythrocyte aggregates, eon- 
eluded from the rev.-rsibiJity and Die morphology 

of Kb ebimping by aiiti-Kii 

reagent that tbe latter plienonmnon was an example 
of iiseudoaggliiiination rather than one of specific 
beniagghitination. F.seiidoaggliitimition is now 
more familiar as the "sludging*' that takes place 
iniravaseidarly in wch a condition as falcipanim 
malaria infection where Die parasitized cells be- 
come .sticky and adin-re p.nssively by liieir edges. 
The morpbology of sueb aggregates is well .shown 
in figure V. The area of contact between cells 
in tbe apirrcgute is smull. eolmsiveuess is there- 
fore not marked and the aggregates of eillier ‘‘sludg- 
ed" blood or that of Kb iiseiidoaggliitinated blood 
can be broken up by agitation. The tentative con- 
clusion advanced at the time: that this v.-as not 
specific immaggintinntion .seemed to be negated 
by tbe evolution of the .slide test and tbe demon- 
stration of blocking antibodies, for. in menstmnms 
of high [iroteiii eoneentration tbe aggregates do ap- 
pear as tliotigli they resi-rribled active agpliitiriatiori 
■siieb as A orB liemnpglntinntion. 

Analy.sis of Figures I to III indicates that this 
resemblancf' is neeideiitnl and that higli protein 
c'lneent rations introdnee an artifact into pseiido- 
ugglntination that aceoiuit.s for the n'semblnnce. 
fn inenslninms of bigb protein content, the passive 
eobesiveness of pseudoagglutinated erytbroe\io.s is 
ainplilied by tbe coexisting tendency for roulennx 
formation. There is greater area of surface eoa- 
taef between the apposed faces of (he ‘‘sticky" 
cells in rouleaux than there is in ceils with apposed 
eireiiinforeiitial surfaces. Tlie rouleaux, them- 
selves. eomjiosed of adhesive cells, have adhesive 
exteriors and several of them will adhere to sim- 
iiale speeifie liemngplutinalion aggregates. The ag- 
gregates do not dissociate on agitation because, as 
ICegerrois Jias shnmi” in highly viscous media, agi- 
tation serves to intensify rouleaux. There is jirob- 
ably no e.ssential ditTerenee between Kb ‘‘blocking 
antibody” eonpbitinntion and Rli agglutination; 
they both .seem to be inst.-mecs of iiseiidoagglnli- 
nnlion of the erythrocytes of a certain jierceiitage 
of bumans that can be efTeeted by luueoproteiiis 
or imieins of non-buman origin. 

Whether intravaseular sludging, wliieli is ;d.so 
an instance of crytliroeytie pseudoagglutination, 
is in any way connected with the inueoproteins of 
(lie plasma is a question flint remaims to be answered. 
A marked ri.so in tbe nnicoprotcin concentration of 
the blood in malignancy has recently been re- 
ported.” 



A. J. D. B. 
November, 1943 
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The clemonstratiou of an “antibody"’ against 
certain human erythrocytes in tissues other than 
those of primates and particularly their autoch- 
thonous occurrence in such tissues, maj' be of in- 
terest to the phylogeneticist. Our concern is the 
possible reflection of the fact on clinico-pathologie 
and medico-legal practice. A^Hiether porcine par- 
otid fraction will afford a dependable, less expensive 
reagent than human material remains to *be de- 
termined. 


TABLE II 


Comparative Tube Test Keactions with Porcine Parotid 
and Standard Human Anti-Rh Serum in 100 Blood Samples. 


Reagent 


H 


IV 


Porcine Parotid Rh “agglutinating” 
Antiserum’ 

Rho positive 88 74 

Rho negative 12 26 

Positive n; Negative TV 16 
Positive IV; Negative II 2 

’Tube Test anti-Rho serum, Certified Blood Donor Sendee, 
Jamaica, L. I., N. Y. 


TABLE I 

Comparative Slide Test Reactions with Porcine Parotid 
and Human Anti-Rh Reagent In 300 Blood Samples 


Reagent 

I 

n 

HI 

rv 

-6 Plasma 

Porcine 

“Standard”* 


Fraction 

Parotid 


Number Rh positive 

265 

249 

255“ 

Percent Rh positive 

88.3 

83.0 

85.0“ 

Number Rh negative 

35 

51 

45“ 

Percent Rh negative 

11.7 

17.0 

15.0“ 

Positive I: Negative II 


• 18 


Positive H; Negative I 

2 



Negative II ; Positive in 



9“’ 

Negative HI; Positive n 


2”’ 


•“Conglutination” anti-Rho serum. 

Certified 

Blood Donor 

Service, Jamaica, L. I., 

N. Y. 




* ’Figures lumished by distributor 

•’’Comparisons made only vlth discordancies between I 
and n. 


s u :m A R Y 

The preparation of a porcine parotid muco- 
protein fraction which selectively agglutinates hu- 
man Rh positive erythrocytes, is described. Solutions 
of the extract parallel the effect of antiserums of 
human sources. 

From a morphologic study of the effect on Rh 
positive erythrocytes, of porcine parotid extract 
in various protein menstmums, it is concluded that 
there is no essential differences between Rh block- 
ing antibody effect and Rh clumping, both being 
instances of pseudoagglutination. 
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Clinical And Roentgenologic Aspects 
Of Esophageal Lesions In Scleroderma 

REPORT OF SIX CASES* 


By 

ANTHONY M. KAISCH, M.D., F.A.C.P. 


New York, N. Y. 


"yHE appearance of the skin in scleroderma is so 
striking that the visceral manifestations of the 
disease often go unnoticed. As early as 1897, Hek- 
toen described atrophy of the thjwoid gland with 
endarteritis, and hyperchromatophilia of the pi- 

’From the Medical Division, Montefiore Hospital, New 
York, N. Y. 


tuitary in a case of scleroderma. Matsui" in 1924 
on the basis of six carefully studied eases, showed 
that generalized scleroderma is a .sy.stemic disease 
in which all the viscera are involved. Rake’ in 
1931 described the clinical and pathological find- 
ings in a patient who 8 years previously had .suffered 
from “attacks that suggested spasm of the eso- 
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pliagiis” and in wlioin contrnction of tho lower end 
of tile (ii'i'iiii iiad heen deuioii.slrated rnentfienolot'- 
ieally. This was tlie first re]iort of esophapcal 
invol\’eiiH*nt deinonsti*af(*d liy iTientj^on f^xaiainatioii. 
>Si.\ years later this sann? patient developed lesions 
in the stomaeli, small intestine ainl eolon ivliieh 
were deinoiisl rated on x-ray and eonfirined snl»- 
secpiently at autopsy. Rinee this re|)ort many 
others have aiipeared. *. Kafsky and 

llertzip:’' reeently deserihed two eases, in one of 
which a hiopsy s|)eeimen was obtained in the 
course of eso|)hafroseoj)ie e.xamination. 

The followiiifr eases are heiti"’ reported to em- 
phasize the oeenrreiK'e of esoi>ha(re;iI lesions in 
seleroderma, and to si ress the clinical and roenftren 
findings. 

REPORT OF CASES: 

Case 1.^ — S. K,, a 58*ycar old married wJilte fem.atc ivn.s 
admitted to the ho.'Tiltnl November 27. 1044. 

She had been well until five ycar.s prior to entry when 
she noted tnutncs.s of the .ckln of the fiiiaer.s, with pains 
In Ihc Joints. The flnscrs ivoiild turn white and blue mi 
exposure to cold. With passage of time, her condition 
became worse and the skin of the face and legs became 
Involved. She could not .strnigliten her fingers, which 
were licid in a semi-flexed position, and. within the last 
few months, she noted a sliffne.ss of her ankle.s. For the 
last .six months, she had had epigastric dislrc.ss and heart- 
burn unrelated to meals. 

The past history, family history. an<l review of .systems 
were non-contributory. . 

The physical examination revealed an elderly white 
female, with the characteristic faclc.s of advanced scler- 
oderma. The skin was thickened, hairless and taut. Over 
the fingers, which were scml-flcxcd, the skin was .smooth 
and shiny. The skin on the lorcarms and ankles ivai 
thick and glossy. The eyes, cars and nose were negative. 
The mouth could be only partially opened, and the .skin 
of the lips was Indurated. The lungs were normal. On 
percussion the heart was enlarged to the left, and on 
auscultation an apical systolic murmur transmitted to the 
axilla was heard. Tlic liver and spleen were not palpable. 
The blood pressure was 140 mm. systolic and 00 mm. 
diastolic. 


course In the hospital; The patient received diathermy 
and carbon dioxide baths and other symptomatic S- 
urcs With some improvement. She was discharged from 
the hospital March 3, 1045, slightly Improved. 

Ca.sc 2.— T, D.. a 31-year old married white female 
entered the hospital June 7, 1044. complaining of pain in 
the right eye; pains in the ribs radiating to the shoulders 
which were made worse by respiration, and epigastric 
discomfort. The family history wa.s unimportant. Her 
prcscJit ll)ne.w started 2 years previously when she noticed 
blanching of the fourth right finger on exposure to cold 
V/lthIn two months, nil the fingers of both hands were 
Involved. The patient noted that emotional stress pre- 
cipitated numbnc.ss. blanching, and cyanosis. In March 
1044. the toes were involved in the same manner. One 
year prior to entry, the fingers became .swollen, with 
tenseness of the .skin, and pain in the phalangeal Joints. 
At the .«ame time, the .shoulders began to ache, and she 
developed ,sUffnc.s.s in movement of the lip.s. She had 
frequent bout.s of low grade temperature. On two oc- 
casions, she wa.s a patle.nt at another Institution where 
she was treated with dlhydrotachysterol without improve- 
ment. 


Tlic phy.slcnl examination show-cd a chronically 11! 
v.-oman with lan-tingcd and shiny .skin. There was a 
patchy pigmentation and dcplgmentatlon over the feet, 
ieg.s. and upper che.st. neck and forearms. Tlie skin of 
the face wa.s indurated and there was dltllculty In moving 
the lips. Tlic fingers showed a waxy cyanosis, and there 
was a marked atrophy of skin over the finger joints. si1th 
limitation of motion. Tliere iva.s some limitation of mo- 
tion of the shoulder Joints. The remainder of the physical 
examination was not remarkable. Laboratory data disclosed 
the blood urea nitrogen to be 75 mg., fasting glucose 86 
mg., and uric acid C.7 mg. per 100 cc. ol blood. The serum 
calcium was 10.8 mg., the phosphorus 45 mg. and the 
chlorides were 368 mg. per 100 cc. Tlic alkaline phos- 
phatase was 3.8 Bodansky units. Tlic carbon diox-lde com- 
bining power was C05 volumes per cent. Drinalysls was 
normal. Examination of the blood showed a microcytic, 
hjpochromlc anemia-— the erythrocytes numbering 3.79 mil- 
lion per cu. mm., and the hemoglobin 10.4 grams per 100 cc. 
The Jeuifoc.vtc count was 8450, with n normal ditlerenttal. 
X-rays of the chest, .skull, spine, tibia and fibula and the 
genito-urlnary tract were negative. There was a small area 
of bone rc.sorption In the he.ad of the middle phalanx of 
the right middle finger. A dlagno.sts of generalized scler- 
oderma was made. 


The pertinent laboratoo’ data were a.s follows:— The 
hemoglobin was 11.5 grams per 100 cc. of blood, and the 
erythrocytes numbered 45 million per cu. mm. Tlie leu- 
cocytes totaled llfiOO per cu. mm. with normal dHTerentlnl 
count. The fasting blood sugar was 87 mg. and the blood 
urea nitrogen 13 mg. per 100 cc. The serum calcium was 
10.6 mg. and serum phosphorus 3.5 mg. per 100 cc. The 
Wassermann and Kahn tests were negative and the elec- 
trocardiogram was within normal limits. 

Roentgen examination of the gastrointestinal tract 
«-as negative except for the esophagus. The upper third 
of this organ showed slight widening, with normal peri- 
stalsis. The lower two-thirds was markedly dilated, with 
absence of longitudinal folds and peristaltic waves. The 
barium remained in the esophagus for many minutes be- 
fore dropping into the stomach. The diaphragmatic portion 
of the viscus showed normal contraction and relaxation 
and the mucosal pattern was normal. There was no sten- 
osis at the cardla and the dilated esophagus emptied In 
a normal manner. The cardiac sphincter was competent. 
A diagnosis of diffuse, generalized scleroderma with Jn- 
voU'ement of the esophagus was made. 


The patient wa.s given 2 grams of ferrous sulphate 
dally and carbon dioxide baths. With this regimen, she 
showed little improvement and w.-is discharged September 
17, 1044, slightly improved. 

On re-admission October 12. 1044. the chief complaints 
were Io.s.s of weight and fever. She now had constant 
fever which reached a daily peak of 102" F. In Decem- 
ber she developed a pericardial effusion with a temperature 
of 103’ F. A pericardial tap revealed the effusion to be 
turbid, sterile on culture, and to contain 65 grams of 
protein per 100 cc. of fluid. Other laboratory findings 
were; Blood urea nitrogen 30.4 and creatinine 2.4 tng- 
per 100 cc. The plasma proteins totaled 7.3 grams with 
3.4 grams of albumin and 35 grams of globulin per 100 cc. 
The carbon dioxide combining power was 455 volumes per 
cent. Repeated blood cultures were negative. The elec- 
trocardiogram showed inversion of T waves in all leads. 

Anorexia, combined with difficulty in movement of 
the lips, and the prolonged fever lead to rapid deterioration 
and patient expired on January 8. 1945. The final diag- 
nosis was diffuse scleroderma. 
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The necropsy revealed the following.* There was 
fibrous thickening of the submucosa of the esophagus and 
cardia with ulcerative esophagitis. Microscopically, the 
esophagus showed many ulcers, extending into the sub- 
mucosa. The bases of these ulcers consisted of the lamina 
propria which .showed proliferation and engorgement of the 
capillaries and extensive infiltration of small round cells 
and few polymorphonuclear leucocytes. In more recent 
ulcers, the infiltration w-as predominantly polymorpho- 
nuclear in character. There w-as less marked diffuse in- 
filtration of the entire propria beneath the intact mucosa, 
with plasma cells, lymphocytes and polymorphonuclear 
leucocytes, some of which were eosinophilic. There was 
considerable thickening of collagen bundles in the sub- 
mucosa, especially in the section from the cardiac end. 
In this region, small arterioles and arteries .show moderate 
hypeiTlastic thickening. 

The mucosal lining of the stomach was desquamated. 
There W'as an excess of pla.sma cells and lymphocytes in 
the propria. The .submucosa showed thickening of the 
collagen fibers similar to that seen in the esophagus. 
This change was especially noted in the sections from 
the cardia. In a section through the fundus, there was 
some vascular hyperplasia with necrotic changes in the 
wall of a venule, which was diffusely Infiltrated with de- 
generating polymorphonuclear leucytes. 

In the first portion of the duodenum there was an 
ulcer involving the mucosa and the entire submucosa. 
The submucosa around the ulcer was infiltrated with plasma 
cells, lymphocytes, polymorphonuclear leucocytes. On 
either side of the ulcer, there was a zone of fibrinoid 
necrosis beneath Brunner’s glands. 

Case 3.— E. S. a 35-year-old single white female en- 
tered the hospital July 28, 1943, complaining of epigastric 
pain and heartburn of several years’ duration. Her pres- 
ent illness began fifteen years previously when she noticed 
blueness, coldness, and "pins an needles” sensations of 
the fingers, toes, ears, and nose. While always present 
in some degree, these symptoms became worse in cold 
weather. The stiffness of the fingers bcame so marked, 
that it became necessary to warm her hands on the gas 
stove before being able to dress. In order to sleep in cold 
weather, she had to wear two pairs of woolen gloves and 
use a hot water bottle. Two years later she developed 
an ulcer on the distal phalanx of the right middle finger, 
which was refractory to all treatment and which led to 
an amputation of the part. This was followed by ulcera- 
tion of all fingers. In 1934, she began to have arthralgia 
which .starting in the fingers soon affected the spine, 
shoulders and elbows. Eventually, all the Joints became 
involved. In 1935, she entered another institution where 
diagnoses of scleroderma, Raynaud’s disease, and adenoma 
of the thyroid gland were made. She was subjected to 
partial thyroidectomy and parathyroidectomy, with temp- 
orary Improvement. In 1937 she was re-admitted to the 
same hospital with a right thoracic sympathectomy and 
paravertebral block was done. In all, she was a patient 
in the same Institution on seven different occasions and 
beside the above mentioned therapy she was treated with 
hyperthermia, mecholyl iontophoresis, and dihydrotachy- 
sterol. 

In 1938, she developed a macular rash on the nose and 
face which has persisted to date. The lesions were cir- 
cular, about one-half inch in diameter, and painless. At 
the same time, she began having difficulty in opening and 
closing of the eyes, and moving the lips. Concurrently, 
she began to have epigastric pain, with heartburn after 
meals which she described as constant "day and night.” 
It was not Influenced by diet but was made worse by 
fatty foods and coarse vegetables. The pain which at first 
was localized to the epigastrium later spread to Involve 
the entire right upper quadrant. 


In May 1943 she had an attack of excruciating pain, 
about forty-five minutes after supper which made her 
“double up.” ’This started in the epigastrium, radiated 
to the umbilicus, and then to the right upper quadrant. 
’The abdomen became distended and hard. These attacks 
occurred on three occasions and passed away spontaneoitsly. 

The physical examination revealed a moderately nour- 
ished young woman with a striking deficiency of lower 
eyelid lashes. ’There were erythematous, macular, tel- 
angiectatic areas over the cheeks, nose, and palmar sur- 
faces of the hands. Ankylosis of the distal phalangeal 
joints was present. Most of the digits were ulcerated, and 
the nails were atrophic. Tlie eyes, ears, nose, mouth were 
negative. ’The lungs were normal. The heart was en- 
larged to the left, the apex being felt In the sixth inter- 
costal space in the anterior axillary line. ’The rhythm 
was regular, and there was a high-pitched systolic murmur 
over the mitral area, which was transmitted to the left 
axilla. A rumbling diastolic murmur was also heard in 
this area. Over the aortic area, there as a low-pitched 
systolic murmur. TTie second cound was muffled. There 
was a high-pitched systolic blow in the tricuspid area. 
The liver was palpable three fingers breadth below the 
costal margin. The spleen was not palpable. The toes, 
which bore the scars of previous ulcers, were well preserved. 
The neurological examination was negative. 

Laboratory data: — Blood urea nitrogen was 19.1 mg. 
and glucose 88 mg. per 100 cc. The serum calcium was 
10.8 mg. and phosphorus 3.9 mg. per 100 cc. Alkaline 
phosphatase was 4.7 Bodansky units, and urea clearance 
43 cc. or 57 per cent of average normal. The red blood 
count was 3.8 million erythrocytes per cu. mm.; and the 
hemoglobin 10.5 grams per 100 cc. The leucocytes num- 
bered 10,550 per cu.mm, with 67 per cent polymorpho- 
nuclears, 22 per cent lymphocytes, 5 per cent monocytes, 
and 6 per cent eosinophiles. The erythocryte sedimen- 
tation rate was 20 mm. per hour by the Wintrobe method. 
On gastric analysis there were found 80 units free and 
98 units total acid. The stool was negative for occult blood 
and ova. The electrocardiogram show'ed low Tl, T2 and a 
dlaphastic T in CF2, indicating myocardial damage. The 
basal metabolic rate was plus 40. 

X-ray examination of the chest demonstrated calci- 
fied densities in the clavicular regions which were probably 
lymph nodes. The heart was enlarged to the right and 
left and had the configuration frequently seen in mitral 
disease. Skeletal x-rays showed calcification in the re- 
gion of the knee joints, and in the calves. A gastrointes- 
tinal series showed a dilated and elongated esophagus. 
The stomach and small intestine were normal. An ex- 
amination by barium enema disclosed no abnormalities. 
On the basis of the clinical picture and associated findings, 
a diagnosis of diffuse scleroderma with esophageal in- 
volvement was made. 

Course in the hospital: The patient was given dlhydro- 
tachysterol, beginning with 0.5 cc. and increasing the dose 
to 2 cc. per day. Diathermy was applied to the joints. 
The course was progressively downhill, and, after a severe 
nasal hemorrhage, she expired May 8, 1944. 

Case 4.-R. S., a fifty-nine year old female, entered the 
hospital April 13, 1945, complaining of sacral decubitus 
ulcers of two months’ duration. The family and past 
history were of no Importance. The present Illness be- 
gan 12 years ago when the patient noticed that the fingers 
would turn blue on exposure to cold, and it became nee- 
ssary for her to wear woolen gloves. At the same time, 
she noted an increasing stiffness of the hands, with harden- 
ing of the skin, especially on exposure to the sun. During 
the 18 months previous to hospital admission the stiffness 
had become marked and small ulcers appeared on the 
knuckles and the bony prominences of the fingers. In 
October 1944, the patient awoke one night to note that 
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there tt-ns no seiisatfon In the fourth nnd fifth toes of the 
right foot, me next morning, the toe.'; were .' 5 Wollen find 
blul.sh-purplo. She was admitted to another Institution 
where n mld-thlph amputation was performed. Durlnc 
the ne.\-t yc.ar, she had many nose hlecd.s, nnd had noticed 
marked .stltlne.s.s In the .spine nnd left knee. She al.so 
crmplalncd of nnu.sen but no vomiting had occurred. For 
th last month, .she hnd been confined to bed becnu.se of the 
painful knee, nnd during thl.s time .she developed the 
bed FOTcs for the treatment of which .she entered the 
ho.spltnl. The patient had no complaints referable to 
the ga.strolntestlnnl tract. 

Phy.s!cal examination .showed a chronically 111, elderly 
white female, well developed but poorly nourl.shed. There 
was hj-perplgmentatlon of the .skin of the nrm.s, most 
marked peripherally, with little area.s of vitiligo at the 
pressure points. Tlie .skin of the face wn.s ntrophle, 
shiny nnd tense. The mouth could only be opened with 
difficulty, me fingers svere .stiff; the hand.s were held 
in the claw po.sltlon. Tliere wn.s marked diminution of 
motion of (he mctncarpalphalangcnl Joints, the WTl.sts and 
the clbow.s. Tile head nnd neck were negative. Tlie heart 
wn.s enlarged on percus-slon. The .sound.s svere of poor 
quality. A .sy.stollc murmur was heard at the apex nnd 
P2 was louder than A2. There wa.s a harsh murmur over the 
precordlum. loude.st In the third nnd fourth Interspaces 
to the left of the sternum, which was transmitted to the 
right, and which wn.s heard best at the beginning nnd end 
of systole. Blood pro.sEurc was IGO .sy.stollc tind 74 dln- 
.stolic. The apical rate which equalled the pul.se rate 
was 132. The rhythm wa.s regular. A .smooth, non-tender 
liver edge was palpable two fingers belosv costal margin. 
The deep tendon rcflc.xes were hjpoactive. Tlierc were 
no pathological reflexes. Tlie clinical lmpras.sion was 
.scleroderma with Ra.vnnud's syndrome. 

The laboratory c.xamination disclosed the following: 
The blood urea nitrogen wa-s 19.4 mg. nnd fasting glucose 
83 mg. per 100 cc. of blood. The .scrum prolclms were 

7.3 gm., the albumin fraction being 35 gm. nnd the globulin 

3.4 gm. per 100 cc. The total blood chole.sterol was 192 
and the esters 135. The ccphalln flocculation test was 
negative. The urinalysis was essentially negative. Tlie 
blood showed 85 mg. of hemoglobin: the erythrocytes 
numbered 35 million per cu. mm. nnd the leucocytc.s 
18.400 per cu. mm. The differential count disclosed 92 
per cent neutrophile.s, G per cent small lymphocytes, and 
2 per eent monocytes. The sedimentation rate wa.s 31 
mm. in one hour. The stool gualac test gave a 4 plus re- 
action. The Wassermann nnd Kahn tests were negative. 
The electrocardiogram was normal except for low voltage. 

On roentgen examination the entire esophagus was 
dilated and the walls were rigid. Peristalsis was present 
only in the lower third, and the cardia was normal. 

The lungs showed diffuse pleural thickening in the 
infraclavlcular and apical regions. The pulmonary mark- 
ings were greatly Increased. Both hila were elevated, 
nnd there were ealcific deposits, probably representing 
lymph nodes, more marked on the right. The heart was 
negative. There were irregular areas of bone absorption 
involving .the fifth, sixth, seventh ribs posteriorly. It 
was concluded that the thoracic and pulmonary changes 
were most likely due to diffuse metastases, probably from 
a primary growth in the breast. 

The patient received supportive treatment, but the 
course was inexorably downhill and she expired May 7, 
1945. 

The necropsy revealed the following; Scleroderma of 
the hands, face, chest and abdomen was present. Meta- 


static carcinomatous infiltration-primary site unkno;;-n- 
invo ved the liver, pleura, right lung; the right hilar 
trachco-bronchlal, nnd po.sterior mediastinal lymph nodes’ 
the wall of the c.sophagus, the right adrenal, the right leaf 
of the diaphragm, and the lumbar .spine. 


The slomach. the .-mall and the large Intestine were 
normnl. The e.sophngu.s .showed chronic inflammatory 
changes, such a.s are seen In e.sophagitis. The epithelium 
was largely absent, and there wa.s a diffuse, marked peri- 
vascular infiltration of ]ymphocyte.s nfth a few plasma cells 
In tl)e propria and among the glands. The submucosa 
.showed .slight fibrous thickening. There were clumps of 
metastatic tumor cclks In the lymphatlas of the muscularls 
and the submucosa. There was medial hj-perpla.sia of 
the small artcric.s and arterioles in all the layers of the 
vlscu.s. 


Ca.se 5. — G. R., a 41-year old female, who.se past and 
family history were irrelevant, entered the hospital January 
3, 1941. complaining of pain In the fingers of the left hand. 
Her illness started 25 yeans ago with '■muscular rheumallsm" 
which confined her to bed for three months. At this time, 
her Joints tvere stiff and painful, but not red or swollen. 
One year l.iter, she noticed that the fingers of the right 
hand were Irccomlng stiff, numb and cold. Trventy-threc 
ycar.s ago, n diagnosis of scleroderma was made. She was 
treated with thyroid extract nnd received intensive radi- 
ation therapy to ,sUn of the arms, chest and face. The 
involvement of the skin become progres.slvDly more se- 
vere, nnd finally Involved nlmo.st the whole body. Shortly 
after the radiation therapy, red blotches developed on 
the arms, chest nnd face. In 1928, she suffered an attack of 
"rheumatic fever" which lasted three months and since 
then ail the Joints have become stiff and generalized pains 
have developed In the mu.sclcs and bones. At that time, 
she was told that her heart “was weak." In 1934, she 
was again hospitalized for ".arthritis and sclerodcnaa." 
Contractures hnd progressed to such an extent that she 
had beet) unable to walk lor several years. Four weeks 
before ndml.-aion. she developed pain in the left hand and 
a blackened area on the tip of the left middle finger ap- 
peared. For several years, she had had epigastric dis- 
comfort and belching mnbily after meals, and three to 
five loose stools dally, usually In the afternoon. There 
was no blood, pus or mucus in the stools. 

The phj'sicnl examination revealed an individual pos- 
.sesslng an appearance t.vplcal of generalized scleroderma, 
with marked sclerodactylia, and deformities of upper 
extremities. Tlie lower extremities showed less Involvement, 
■jhcrc were calcific areas in the skin over both tibiae, 
with ulceration of the right leg, and gangrene of the tip 
of the left middle finger. Aside from the involvement 
of the skin, the head and neck were negative. The ex- 
cursions of the chest were limited by the ti^t skin. The 
lungs were negative. The heart was enlarged by per- 
cussion, the left border being two cm. beyond the mid- 
cla\icular line, in the fifth interspace. There was a loud 
systolic murmur at the apex, and a softer blow at the 
aortic area. The liver edge was felt two fingers breadth 
below the costal margin. The abdomen was otherwise 
negative. Reflexes were normal. 

The laboratory data were as follows: The urine ex- 
aminations revealed the presence of red blood cells on many 
occasions. The hemograms showed an anemia, the ery- 
throcytes numbering from 2.5 million to 45 million per 
cu.mm, nnd the hemoglobin varying between 7.0 and 12.0 
gm. per 100 cc. The leucocj-tes numbered from 6500 to 
8,500 per cujnm. and the differential count was not re- 
markable. The fasting glucose was 93.0 mg. and the 
urea nitrogen 155 mg. per 100 cc. of blood. The serum 
calcium was 9.8 mg. and the phosphorus 3.7 mg. per 100 cc. 
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The Kahn and Wassermann reactions were negative, and the 
alkaline phosphatase was 3.0 Bodansky units. The basal 
metabolic rate was determined on several occasions and 
the results varied from plus 3 to minus 4. A biopsy speci- 
men of skin from the legs .showed chronic inflammation 
of skin and subcutaneous tissue, with hyalinizatlon and 
focal calcification. X-ray examination of the skeleton 
showed generalized decalcification, with hypertrophic, ar- 
thritic changes Involving the left shoulder, right knee, 
left elbow', and both hips. There were many calcareous 
deposits scattered through the soft tissues of the extrem- 
ities most marked in the region of the joints. There 
were marked arthritic changes, with decalcification of 
mo.st of the bones of the phalanges. Several of the pha- 
langes were absent. Roentgenograms of the chest showed 
extensive pulmonary fibrosis. The Graham test was nega- 
tive. Many examinations of the esophagus showed mod- 
erate dilatation, and marked rigidity of the organ. There 
was some narrowing just proximal to the cardia. While 
the mucosal pattern was normal there was little if any 
peristalsis. The emptying, in the erect position, was 
slightly increased. The diagnosis was generalized sclero- 
derma with esophageal involvement. 

Course in the hospital; The patient was treated wfith 
diathermy and other physiotherapeutic measures. In gene- 
ral, the treatment was symptomatic. With the passage 
of time, the skin became progressively more involved, and 
the contractures of the upper extremities more severe. 
The general condition slowly deteriorated. At the time 
of this writing, the patient cannot feed herself and is a 
helpless invalid. 

Case 6. — G. S. a 54-year old man, entered the hospital 
August 26, 1948 complaining of stiffness of 'his fingers, 
shortnass of breath and weakness. In December 1947 he 
noticed pain and stiffness of his fingers which on exposure 
to cold would become waxy and at times blue. He en- 
tered another institution in February 1948, at which time, 
on physical examination. Induration and thickening of 
the skin over the knuckles, neck and abdomen were noted. 
A specimen of skin taken for biopsy proved on examin- 
ation to be scleroderma. During the course of a right 
stellate ganglion block, a right pneumothorax occurred, 
with collapse of 95 per cent of the lung. Subsequently 
fluid was discovered in the right chest. Repeated cul- 
tures of the fluid were negative. X-ray examination of 
the lungs showed, beside the pneiunothorax, fibrous scars 
in the right apex. Bronchoscopic examination was nega- 
tive. 

Upon di.scharge from the hospital, the patient noted 


D I S C U 

Scleroderma is said to occur in female twice as 
often as in males. In the cases reported in this 
paper five were females and one was a male. 

The cause of scleroderma is unknown. There 
is an extremely rare congenital form known as 
the Werner syndrome, affecting children, in which 
the skin changes arc accompanied by bilateral 
,iuvenile cataracts, premature greying of the hair 
and other endocrine stigmata." Only thh'teen cases 
have been described, three from this hospital. 
Scleroderma has been known to follow chronic 
arsenic poisoning, trauma," fro.stbite," routine in- 
oculations.” The frequent occurrence -of lesions 


increasing stiffness of the fingers, and other joints, especially 
the knees. In April 1948 he began to have difficulty in swal- 
lowing, the food seeming to stick in his gullet. About the 
same time attacks of palpitation appeared, usually in the 
morning. 

On admission to this hospital, the patient appeared 
chronically ill, with tightness of the skin of the hands, 
forearms, face, neck, abdomen and feet. The skin changes 
were most pronounced over the bony prominences of the 
hands, where complete lack of mobility, gave the skin a 
leathery consistency. The fingers and toes were fusiform. 
There was loss of the normal skin folds and the finger 
points were shallow. The skin over the abdomen w'as 
brownish. 

The heart was normal. There were diminished breath 
sounds at the right base posteriorly, and bronchophony 
was heard at the angle of the right scapula. The ab- 
domen, difficult to palpate because of hardening of the 
skin, was negative. There was edema of both feet and 
ankles. The blood pressure was 140 systolic and 80 diastolic. 

Laboratory data.— The blood urea nitrogen was 13 mg. 
per 100 cc. of blood. The glucose tolerance test gave the 
following values: The fasting sugar was 91 mg. at 30, 
60 and 120 minutes the readings were 127, 156 and 150 mg. 
respectively. The alkaline phosphatase w'as 4.8 Bodansky 
units and the thymol turbidity was 2 units. The urin- 
alysis was essentially negative and the stool was guaiac 
negative. Examination of the blood revealed the hemo- 
globin to be 10 gm. per 100 cc. The erythrocyte count 
was 3.4 million and the leucocytes numbered 9,500 per 
cu.mm. The differential count showed 75 polymorpho- 
nuclears, 18 lymphocytes, 4 monocytes, 1 myelocyte and 1 
eosinophil per 100 cells counted. The plasma proteins 
w'ere: total 5.70 gm., albumin 3.08 gm. and globulin 
2.62 gm. per 100 cc. 

Electrocardiographic examination showed a supraven- 
tricular type of tachycardia. 

X-ray examination of the chest revealed loculated 
fluid at the right base with pleural thickening. Infil- 
trative changes of both apices were interpreted as old 
fibroid tuberculosis. 

The esophagus was dilated and the walls rigid. Peri- 
stallsis was absent and there was retention of barium In 
the organ. The appearance was considered compatible 
with a diagnosis of scleroderma of the esophagus. 

Course in the hospital. The patient is undergoing 
a course of hydrotherapy and is being treated sympto- 
matically. The condition is at present stationary. 


5 « I 0 N 

of the gJand.s of iutemal .secretion has led .some 
ob.server.s to incriminate the endocrine .system." 
The parathyroids, especially, have been ascribed an 
important role, on rather dubious grounds. Ler- 
iche and Jung considered scleroderma a form of 
cutaneous hyperparathyroidism" but ablation of 
these glands has produced disappointing results. 
Since arterial .spasm of the extremities plays such 
an important part in the symptomatology of the 
disease, the sympathetic system has been thought 
to be involved and sympathectomy has been ad- 
vocated.” It is of interest that case 3 which 
terminated fatally had a sympathectomy and a 
parathyroidectomy. 
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llio disease, as a rule, runs an extraordinarily 
ehronic eonrse, though cases liavc been known to 
terminate fatally in a few weeks." Ordinarily 
apiiearing during adult life, it can occur at any 
jieriod from infancy to old age. The on.set is 
usually insidious, though acute cases arc not rare.” 
The evolution of the disea.se varies in different in- 
dividual.s. In some, the .skin changes jiredom- 
inate, and the edema, induration and inflammation 
initiate a process which eventually results in a 
tight, hidebound .skin, with areas of pigmentation 
and depigmentation. Extensive areas of calcifi- 
cation may he found in the .skin and suheutanemus 
tissues, a condition which has been known as the 
Thichierge-'Weissenbach syndrome.” The color of 
tiic .skin may vary from ivory to deep bronze, and 
while the mucous membranes eseajie iiigmentation. 
the darkened skin freijuently sugge.sts Addi.sonis dis- 
ease. "When the chest is affected, as in ease 5, 
rcsiiiration may he interfered with, When the 
.skin of the face is involved, the atrojihicd, board- 
like skin, drawn tightl.v over the bridge of the nose 
and other bony prominences gives the face a bird- 
like apiiearance. The lips become stiff and in- 
durated. The mouth juickcred. and the lack of 
mobility makes alimentation difficult. 

Other eases begin with .symjitoms strongly .sug- 
gesting Ra.vnaud’s .syndrome. Tlic hands are 
especially involved, as in cases 1. 2. 3. 4 and 6, 
although the feet ma.v also take part in the jiro- 
cess, as in cases 2 and G. The local asph.vxia troph- 
ic disturhanee.s — ^^'esiclos and ulcers of the skin, 
atrophy of hone, and disappearance of the term- 
inal phalange.s — and even gangrene of finger tips 
ma.v occur. These changes are well illustrated 
in case 3. It is only when the .skin changes be- 
come manifest that the true nature of the di.scase 
is di.seovered. 

At some time or other, most cases of selcrodenna 
develop arthritic changes, which predominantl.v in- 
volve the phalanges but which often affect other 
.ioints as well. Movements of the extremities may 
be interfered with to .such an extent b,v the hardened 
skin that ankvlosis re.sults. The combination of 
fever, malaise, muscular atrophy and arthralgia 
mimics rheumatoid arthriti.s. In all of the cases 
described in this paper, arthralgia affecting ino.st 
of the .ioints including the .spine was an important 
part of the clinieal picture. 

The characteristic pathologic findings in scler- 
oderma are proliferation of the connective tis.sue 
.stroma leading to rupture and disappearance of 
elastic fibers and alterations in the small blood 
vessels. The latter show a hji^ertrophy of the 
smooth muscle of the media, with infiltration of 
the connective tissue fibers, a thiekening of the 
intima and a narrowing of the lumen, or eompletc 
obliteration with thrombus formation. In the eso- 


phagus there is thickening of the collagen bundles 
jn the siibmuco.sa, e.speeiall.v near the cardia. There 
arc h.vperplaslic changes in the arterioles. The 
mucosa may .show many ulcers, Ihe bases of which 
are formed by the lamina propria, with extensive 
infiltrafion with plasma cell.s, lymphoevtes and 
polymorphonuclear leukocytes. The connective 
(issue changes are not i)athognomonic of .sclero- 
derma, but are also found in diffuse lupus er,ythem- 
ato.sus. The tenn “diffuse collagen disease’’ em- 
bracing the two diseases has been employed to 
indicate the fact that tlic essential jnorj)hoIogie 
changes arc in the eonneetivc ti.ssue." Dowl- 
ing" claimrul (hat .scleroderma and dermatoinyo- 
sitis are (doscly linked. Others” have gone even 
farther and have considered that the connective 
tissue and vascular changes were a “common de- 
nominator’’ in scleroderma, lupus erythematosus, 
dermatomyositis. and periarteritis nodosa, a view 
contested by Baehr and Pollock." 

The interpretation of the gastrointestinal sjunp- 
loms in tliese ])atient.s is difficult. Unless the 
dy.sphagia and gastric distress are extreme or 
specifically iiujuired into by the physician, they 
may be subordinated by the patient. The thicken- 
ing of tlie skin, the ulceration of the finger tips 
and tlie arthritis claim the j)atienfs attention. 
However, very few j)atient.s go throtigh the course 
of their disease without some gastrointestinal dis- 
turbance. It must bo borne iji Jiiind. too. that 
these ])aticnts may have other diseases of the ali- 
inentar.v tract, having no connection with sclero- 
derma but which contribute to the .s.vmptomatology. 
In case 2. although the patient complained of 
epigastric distress, a roentgen examination was 
unfortunately not performed. On autopsy a typi- 
cal duodenal ulcer was found. Changes charac- 
teristic of scleroderma were also found in the 
c.sophagus and the stomach, flow great a part the 
ulcer ])la.vod in the patient’s .symptoms is difficult 
to say. In another case (case 4), the esophagus 
which was alread.v affected b.v .scleroderma, wa.s 
found on autopsy to be infiltrated with tumor 
cells, the origin of which was unknown. 

All of the six cases reported had demon.strablc 
esoi>hageal lesions, five on roentgen examination 
and one on po.st mortem. Case 4 in whom^ no 
symptoms of difficulty in swallowing were elicited 
showed the typical i-oentgen api)caranee of the 
c.sophagus. 

D.v.sirejrtic .s.vmptoms dominate the picture vEen 
the esophagus is involved. The patient .suffers 
from .sour eructations, epigastric di.stress, and a 
careful inquiry usually elicits a history of dj'spha- 
gia which oeeasionall.v is present from the early 
.stages of the disease. There arc complaints of 
food sticking in the throat, and retro.stemal pain. 

The pathologic changes in the esophagus offer 
an explanation of the sjanptoras. The diffuse 
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sclerosis of the connective tissue interferes with 
deglutition. The dysphagia is caused eitlier by 
the con.striction of the esophagus winch may stnn- 
nlatc a stricture, or more commonly by ihc stiff- 
nc.ss and the loss of jicristalsis in the lower two- 
thirds of the organ. The burning sensauon and 
pain so often noted by tlie patient undoubtedly 


and below tlie siiastic area (B). Extensive areas 
of .spasm and induration may cause the barium 
to course through the csophogus in a spiral man- 
ner (C), or tlie esophagus may assume a saw- 
tooth appearance (E). In all cases in w'hich the 
esophagus is aft’ccted by .scleroderma, peristalsis 
is much diminished or entirely absent. There 



Fig. 1. Roentgenologic appearance of the esophagus in 
scleroderma. (Kantor, J. L. and Kasich, A. M., 
Handbook of Digestive Diseases, The C. V. Mosby 
Company). 


result from the esophagitis, an inflammatory pro- 
cess in the mucosa caused by the scleroderma, and 
analogous to the jiathologie change in the skin. 
The regurgitation and retention of gastric secre- 
tions, e.specially when there is an ample secretion 
of hydrochloric acid, may cause in the already 
diseased mucosa a peptic esophagitis, similar to 
the condition described by Winkelstein,” The 
■primary le.sions are, however, sclerodermatous. 

Roentgenologically, the appearance of the eso- 
phagus conforms to several patterns: There may 
be diffuse dilatation of the entire organ (A and B), 
or dilatation may occur proximal to an area of 
stricture (D). In some cases spasm may involve 
a large part of the e.sophagu.s, with dilatation above 


is no delay at the cardia. The e.sophagu.s, which 
has lost its normal pliability, remains gaping 
after the barium has passed through it. As a 
rule, the patent organ contains a large amount of 
air, and localized collections of barium may be 
seen, which probably represent areas of ulceration 
(D, arrow). The delay in emptying is best dem- 
onstrated in the horizontal position. The barium 
may remain in the esophagus for long periods and 
Jackson” has described a case in which the barium 
was retained for eight hours. When the patient 
.stands, the barium enters the stomach more readily, 
indicating that the force which propels the bolus 
through the cardia is gravity rather than peri- 
staltic action. 
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Pig. 2 Diagramatlc representation of roentgenologic ap- 
pearance of the esophagus In scleroderma. (Kan- 
tor, J. L. and Kasich, A. M., Handbook of Diges- 
tive Diseases, The C. V. Mosby Company). 


Sclerodei-ma of the e.sophagu.s may be confused 
with phrenic ampulla or eardiospa.sm. In pliro- 
nie ampulla the stricture moves along and is most 
prominent during the phase of regurgitation with 
the patient in deep inspiration, whereas in sclero- 
derma the stricture is constant. Cardiospasm is 
differentiated from scleroderma of the esophagus 
by the fact that in the latter the stricture is us- 
ually above the hiatus, in contrast to cardiospasm 
in which the narrowing is at the hiatus. Furth- 
ermore, in scleroderma the esophagus seldom as- 
sumes the tremendous proportions seen in cardio- 
spasm. In rare cases sclerodermatous ulcers of 
the esophagus may simulate primary peptic ulcer 
of the organ. Collections of gas may produce 
filling 'defects that resemble carcinoma. In gen- 
eral, however, the differentiation of these condi- 
tions is not difficult if the primary disease is kept 
in mind. 

SUiMiMARy AND CONCLUSIONS 

Six additional eases of scleroderma with e.so- 
phageal lesions are reported. A post-mortem ex- 
amination was performed on two patients. The 
symptoms and the roentgen appearance caused 
by the esophageal involvement are described. 
Stress is again laid upon the fact that generalized 
scleroderma is a disease, the visceral manifesta- 
tions of which may be widespread and varied. 

The author is indebted to Dr. David Unterman for 
the reports of the necropsy findings. 
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The Encephalopathy Of Hyperinsulinism 
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THE effects of excessive doses of insulin upon 
the body have been under consideration ever 
since its i.soiation by Banting and Best in 1921. Op- 
portunities for investigation of sucli effects are 
often seen in the course of treatment for diabetes 
inellitus. The Sakel method of shock therapy for 
schizophrenia directly induces hypoglycemia 
through the use of insulin. Tlic occasional un- 
toward results produced by this treatment have 
also been used for study. In addition, .spontaneous 
fonns of hyperinsulinism are seen produced by 
neoplasm, hypertrophy or functional over-secre- 
tion of the islets of Langerhans. Lastly, the effects 
of insulin overdosage have been studied in experi- 
ments with animals. Of primary interest in all 
investigations is the manner in which the central 
nervous system is affected. 

Diabetes in the fir.st and second decades of life 
is not infrequently an extremely labile form of the 
• disease.' In this type satisfactory control often 
eludes the grasp of even the most careful and 
experienced clinicians. Very sudden and unpre- 
dictable swings from approximate control to com- 
plications are seen witbin the course of a few 
hours. The patient may suddenly develop gly- 
cosuria and acidosis or, conversely, suddenly incur 
severe hypoglocemia. In such cases the thera- 
l>eutist constantly strives to find the insulin type, 
timing and dosage which will cause the fewest 
episodes of ketosis or shock. The factors re- 
sponsible for such instability of insulin requirement 
are still not known. These patients, consequently, 
are frequently subjected to repeated, often severe 
episodes of hyperinsulinism. It appears that al- 
though they cannot live without insulin they do 
Prom The Medical Service of The Harlem Hospital 
New York, N. Y. 
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not live well with it. 

We wi.sh to report an incident of severe hyper- 
insulinism in just such a case of juvenile diabetes 
in which unconsciousness was produced for over 
72 hours. 

CASE REPORT 

G. B., a 15 -year old colored girl, was admitted to 
Harlem Hospital at 11:30 A.M., March 3, 1947, In coma. 
The patient had severe, unstable diabetes from the age 
of 7 and required large amounts of insulin to approximate 
control. This was her 14th admission since 1941 to this 
institution alone. All admissions were due to poor dia- 
betic control. Most of them were for varying degrees 
of acidosis but occasionally insulin reactions were the 
cause. No history of events leading up to coma was 
available at the time of admission. 

Examination revealed stertorous respirations, uncon- 
sciousness with vigorous reaction to stimuli, B.P. 140/98, 
pulse rapid and full. The remainder of the physical ex- 
amination was essentially within normal limits. The 
urine obtained by catheterization contained 4+ sugar, 
3-)- acetone, and no dlacetic acid. Blood was immediately 
drawn for blood sugar and carbon dioxide combining 
power determinations; an I-V infusion of 5% glucose in 
saline was started and 30 units of regular insulin was 
administered. At 1:00 P. M. the blood sugar was reported 
to be “less than 50 mg%” and it was realized that despite 
the high content of sugar and ketone bodies in the bladder 
urine the present condition was insulin shock. 50cc of 
50% glucose was immediately given Intravenously. The 
patient became semi-conscious but shortly thereafter lapsed 
into her former state with light convulsions. At this time 
a catheter specimen of urine, presumably from a previously 
emptied bladder, contained 4-i- sugar, no acetone. The 
infusion of 5% glucose in saline was continued and again 
the patient reacted, this time becoming rational enough 
to respond to some questions. Restlessness then caused 
displacement of the Intravenous needle. At 3:00 P. M. 
the urine contained 4-f sugar, the blood sugar was again 
reported less than 50 mg %” and the admission Co’ 
combining power was reported as 64 vol.%.. Soon after, 
the patient spontaneously voided approximately 500cc or 
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more of urine following whiclr the bladder was now de- 
termined to be completely empty. Subsequently urines 
were all sugar free (see table). 

liurlng the next 18 hours the patient remained in in- 
sulin shock of varying depth depending on the amount 
of glucose being instilled intravenously at the time. It 
was impossible to keep an intravenous infusion running 
m.ore than 20 to 30 minutes due to poor veins and marked 
restlessness of the patient, particularly as shock lightened. 
CTose restraints were required and even these were almost 
insuflicient. In this period roughly 50-70 Grams of glu- 
cose were given intravenously. 

At 10:00 A.M., March 4th, the second hospital day, 
the urine was still sugar free, the blood sugar was 62 
mg Tc and the CO= combining power was 58 vols.%. The 
patient was again deeply comatose and non-responsive. 
The respirations were slow, deep and regular, pulse 112 
per min. and of good quality, BI*. 120/80, rectal temp. 
101.2^. Neurological examination revealed equality of 
pupils with reaction to light. The deep reflexes were 
equal but markedly hyperactive. There was no apparent 
motor weakness. Further history was now obtained from 
the girl's mother: for 2-3 weeks the patient had been 
having frequent light "shocks” in the early morning on 
a dosage of 90 units of globlin insulin before breakfast 
and 60 .units of globulin insulin before supper. She had 
found her daughter unconscious in the morning following 
an evening of strenuous dancing. 

Heroic measures were now instituted to raise and main- 
tain the blood sugar above hypoglycemic levels. An arm 
vein was phlebotomized, 50cc of 50% glucose infused and 
the arm was restrained manually for over 2 hours while 
a rapid infusion of 10% glucose in saline was given. After 
V/i hours of this therapy the urine contained 4+ 
sugar. By 3:00 PM. that afternoon the blood sugar level 
was 175 mg % with 4-f (!) sugar in the urine. Despite 
the attainment of hyperglycemia the patient’s condition 
improved only slightly. Although she would open her eyes 
on stimulation there was no response to questions and 
no orientation or recognition of her very familiar .sur- 
roundings. 

On March 5th, 48 hours after admission, this mental 
state remained essentially unchanged. The blood sugar 
level v.'as 290 mg %, urine sugar 4+, and no ketone 
bodies Were present in the urine. Careful neurological 
examination revealed hyperactive but equal reflexes, 
slight widening af the right palpebral fissure with .slight 
flattening of the right nasolabial fold and suggestive 
motor Weakness on the right, A positive' Bablnski was 
elicited on the left with equivocal Bablnski on the right. 
During that day restle.ssness and unconsciousness con- 
tinued. Toward evening she suddenly became violent, 
■stood up in bed shouting loudly and was again restrained 
with difficulty. Small doses of regular insulin were now 
being given at intervals (see table). The following morn- 
ing, 72 hours after admission, the patient was mentally 
clear and alert with no recollection of any events during 
the past 3 days. Neurological examination now revealed 
abdominal reflexes on the left greater than on the right, 
deep reflexes on right greater than on left and Bablnski 
leffex negative bilaterally. The blood sugar level was 
395 mg % and more adequate insulin therapy v;as insti- 
tuted. The remainder of the hospital stay was charac- 
terized by the u.sual difficulty in establishing control of 
g ycosuria and avoiding shock. In part the frequency 
o. the latter was explained by the finding of a lowered 
renal threshold. She was discharged finally on an insulin 
dosage of protamine zinc insulin units 75 and globin in- 
sulin units 115 before breakfast daily, still spilling 3-i- 
sugar during most of the day. No residual abnormal neu- 


rological findings could be found at the time of discharp. 
In the year since discharge she has been admitted twice 
for mild acidosis. Each time she has been found to be 
bright, alert and with no Impairment of mentality. An 
electroencephalogram taken April 15, 1948 exhibited no 
abnormal brain waves. 

DISCUSSION 

The case reported above exhibits many interest-’ 
ing features. First, it should be noted that the 
urine examined on admission contained large a- 
mounts of sugar and acetone yet blood chemistry 
studies taken simultaneously sliowed marked hyp- 
oglycemia and a normal CO’ combining power. 
This indicates that apparently asymptomatic aci- 
dosis had immedately preceded insulin coma. These 
patients seem to develop “tolerance” to acidosis. 
Ketonuria which in other diabetics would be cor- 
related with vomiting, drowsiness and stupor is 
often seen witliout definite clinical .sym]itom.s. 
TJiis lias been called ‘“laboratory acido.sis” to 
distinguish it from acidosis witli the usual clini- 
cal pictui'e. It should not be treated as vigor- 
ously as the latter. Since the bladder evidently 
was not emptied by the patient before the pendulum 
rapidly swung to the hypoglycemic side the urine 
still contained sugar and ketone bodies. In this 
instance, therefore, the urine was an entirely un- 
reliable indicator of the true condition present. 
Without previous knowledge of the patient and 
her history temporary diagnostic confusion on the 
part of the admitting phy.sicians is understandable. 
The second feature of intei-est is in i-egard to the 
liypcrinsiilini.sm produced by slow acting in.sulins. 
Uiohin insulin although intermediate in action time 
between regular and protamine zinc insulin may, 
when given in large doses every 12-‘24 hours, as in 
this case, overlap in action and form depot stores 
nuicli in the manner of protiimine zinc insulin. Tlie 
patient Iiad been placed on two daily doses of glo- 
bin insulin in an effort to eliminate early morning 
.shocks which were difficult to avoid on protamine 
zinc insulin. No doubt large depots of globin 
insulin had accumulated. In treating a patient in 
insulin shock due to a slow-acting insulin, glucose 
administration must be continuous and adequate 
over a .sufficient period of time to permit all ac- 
cumulated stores of insulin to be completely uti- 
lized. The administration of a single dose of 
50% glucose intravenously may restore conscious- 
ne.ss but as glycogenosis proceeds rapidly in the 
liver under the influence of the insulin .still present 
in the body the blood sugar level again drops 
and .shock recurs. This may happen a number 
of times if glucose is discontinued each time as 
soon as consciousness returns. In the ease re- 
ported difficulty was encountered during the first 
18-20 hours in administering adequate and con- 
tinuous intravenous glucose. The patient was 
moderately obese with poor veins and repeatedly 
caused stoppage of infusions by violent movements. 
These factors considerably impeded the return of 
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the blood sugar to normal or hyperglycemic levels. 

Of further, interest was the oeeurrenee of 
continued iineousciousiiess for 48 hours after the 
elevation of the blood sugar to hyperglycemic 
levels. The encephalopathy of hyperinsulinisni 
may therefore be divided into an initial hypoglyee- 
^mic phase and a secondary, post-therapeutic, normo- 
glycemic or hyperglycemic phase. In this patient 
focal neurological signs did not become evident 
until the hyperglycemic phase was reached. These 
signs were indicative of organic cerebral damage. 

That definite injury to the central nervous .sys- 
tem, both temporary and permanent, is produced 
by hyperinsulinism is adequately affirmed by 
numerous investigators. In patients who died in 
insulin shock Bowen and Beck reported cerebral 
edema grossly, and histologic changes ranging 
from moderate to severe degeneration of ganglion 
cells in the cortex and basal ganglia.' Terplan 
reported “Nissl’s severe change” in the neurons 
and swelling phenomenon of the glia and axis cyl- 
inders.’ Grayzel produced hyperinsulinism in rab- 
bits and found diffuse and focal tjqies of parenchy- 
matous degeneration in the cortex and basal gang- 
lia.* The severity and acuteness of the changes 
depended on the frequency and intensity of the 
convulsions produced. In recent years a number of 
similar and confirmatory reports have appeared.’ 

The manner in which hyperinsulinism iiroduees 
damage to the brain is not known. Many theories 
in regard to the pathogenesis have been advanced. 
The phenomena of liypoglycemia, anoxemia, an- 
hydremia, alkalosis and other metabolic di.stur- 
bances accompanying hyperinsulinism have each 
been held responsible. Malamud and Grosh dis- 
puted the primary role attributed to the hypo- 
glycemia in vieiv of the lack of parallelism between 
the level of the blood sugar and the cUnical mani- 
festations.” Thej^ and other.s’ dispute the theory' 
that hypoglycemia causes vaso.spasm during seizures 
with resultant stasis, thrombosis and hemorrhage 
because the histoiiathologic picture is inconsistent 
with that hypothesis. For similar morphological 
reasons these investigators maintain that the theory 
that hypoglycemia produces sufficient cerebral an- 
oxemia to cause the damage is untenable. Un- 
doubted!}^ impaired oxidation of the brain does 
accompany hypoglycemia but this does not explain 
the clinical manifestations nor the histopathologic 
changes. Drabkiu and Kavdin advanced the theory 
of cerebral edema in demonstrating a relationship 
between convulsions and anhydremia produced by 
insulin.” However, other clinical manifestations 
remain unexplained. Pathologico-anatomically 
one would expect cerebral edema would be more 
frequent in hyperinsulinism than is the case. More- 
over it is doubtful if edema can produce such de- 
generation of nerr^e tissue. 


The assumption of a direct effect of insulin on 
the neurons finds several advocates. It is known 
that in.sulin in large doses, producing hypoglyce- 
mic shock, interferes with the utilization of o.xygen 
and dextrose by the gray matter of the brain. This 
was demonstrated in animals by Holmes* and in 
man by Daraeshek et al.” One might think there- 
fore that ‘‘intracellular anoxemia” or the inability 
to utilize oxygen in the presence of large doses 
of insulin, may be responsible for the severe, gen- 
eralized disease of the neurons following prolonged 
and repeated episodes of hyperinsulinism. Malamud 
and Gro.sh point to the purely parenchymatous 
degenerative character of the anatomic changes 
as the outstanding feature.' All the characteris- 
tics of a primary toxic degenerative process are 
obvious from the direct and diffuse effect on the 
parenchyma beginning with ‘‘acute swelling” of 
the neurons and paling of the tissue and progre.ss- 
ing to ultimate degeneration, to which the glia 
reacts secondarily. The condition, the.v claim, is 
analagous to primary degenerative diseases of the 
central nervous system and to encephalopathies due 
to exogenous toxins (e. g, morphine or nitrous 
oxide). They suggest a direct toxic effect of 
.some substance elaborated in hyperinsulinism and 
speculate that the excess insulin itself may act as 
such a toxic .substance. Olmsted and Taylor con- 
clude that the eon^'u]sions follou-ing insulin ad- 
ministration cannot be attributed to the ‘‘mild 
anoxemia” produced but that both phenomena are 
directly caused by insulin.” 

Others have attributed the changes to the h} 7 )o- 
glycemia directly through diminished nutrition of 
the brain cells.” It is generally agreed that dex- 
tro.se is e.ssential in the normal utilization of oxy- 
gen by brain tissues. A possible explanation for 
the reversibility of even marked neurological man- 
ife.stations is that the nutritive requirement for 
function of the brain cells is far greater than that 
required for life and maintenance of structure.’* 
At present the consensus of opinion appears to be 
that the cerebral changes and resultant s}Tnptoms 
are due either to hypoglycemia directly or to a di- 
rect toxic action of insulin which causes diminished 
cellular nutrition and the impaired utilization of 
oxygen (intracellular anoxemia). In either event 
serious interference with cellular metabolism is 
produced. 

The variable clinical picture produced by hyper- 
insulinism which in-oeeeds to the stage of organic 
neurological symptoms (convulsions, periods of 
coma and focal signs) and p.sychopatliologic mani- 
festations (psychotic states) has been described 
imder numerous headings and titles which usually 
emphasize the extent of obvious and irreversible 
damage.” "We offer the term Encephalopathy of 
Hyperinsulinism as one which is applicable under 
either of the two favored theories of pathogenesis 
to a clinical syndrome of coma and convulsions 
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wliicli, if not fatal, may vary in late manifestation 
from reeoveiy ivithout clinical residua (ivitli or 
v-ithout latent damage) to recovery ivitli complete 
mental deterioration. 

SUiADIAEY 

1. A case of severe liyperinsulinisin in a .juvenile 
diabetic is reported in ’which unconsciousness 
was produced for over 72 hours. 

2. Emphasis is placed on the unreliability of the 
urine as an initial diagnostic indicator in coma 
seen during the course of extremely labile dia- 
betes raellitus. 

Globin insulin, in large doses, is shown to have 


a cumulative, storage effect similar to prota- 
mine zinc insulin. HjTierinsulinism produced 
in this manner must he treated continuously 
with parenteral glucose until the depots are 
practically exhausted. 

4. A brief review of the pathological changes which 
produce the clinical .sjTidrome and of the var- 
ious theories regarding their pathogenesis is 
presented. . 

5 . The term ENCEPHALOPATHY OP HYPERIN- 
SULINISM. is offered as a broad, all-inclusive one, 
which covers all the varied clinical manifesta- 
tions seen. 
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TJIi: ANTl-THVROTOXIC KFFIXrFS OF 
VITAMIN H,., 

J iius f:tr (July, im irpciris Ititvr :iiii>t-.uri! u'liidi 

iniplit iiulicatr any lonp-tiinc (ailiirr of vitamin H|; n> 
inatiuain jiatifiiis with prfiiicioii'i aiu-mia in >;ui<f,-ivi<in 
hrmninlnpical and nnirnlopii'a! ri’nii<<!'in, [trmidrd tlir 
MilKinncr h iniratmiH'tilai!)' adniiiiFivri'd in >ufliciriti 
(!n<rs. h ha' altr.uly hrcri nnted that jirr^oii' tiuflrtinj; 
from pcrnicioti' anrmia, complkaird |iy ‘t-vrrr Inpotiiv- 
roidiMu, may rnpiiic Iiiphrr do'ap.c of thvioiil r\tra.t 
than thry needed prior to liver therapy. In »o!nr ca<r-, 
the do'e ha' needed to he douhled to maintain a normal 
ha'al metalitdic reading. 'Fiiat shi' phenomenon depend' 
upon .an .anti-tliyrotovic infUience of \i:amin Itc; itself 
mnv become' clearer. Fr'holf* found th.it ferdinp, liver 
combat' thyrotoxicit) in rat'. It i' now hnonn th.it 
minute .amounts of the new vitamin, in .animal experi- 
ments, iluplicate the prowth properties «{ either fi'h 
SoUddes or injectable liver extract' in animal' who are 
receiving thrrotoxin. It i' not impo"ible that ritanitn 
Hu may eventual!) find .a 'plicre of U'-efnlne" in tftc 
treatment of hrpcrth.vroidi'm, ;dthoitp!i further imesti- 
Ration must prtx-cde its U'c clinic.dl) for this lutrpioe. In 
the interim, the ptactioner 'liould bear in mind that the 
administration of thyroid extract i' le" effective in pati- 
ents who arc licinj: treated either with livrt extract' or 
vitamin Hj;. 

A I’LUG FOR ACID I'HIIRAFV 

Reba L. Fdrvards, .M.D.,‘ found achlorhytlria in all 
four ca.'cs of anRioncttrotic edema uhich .'he critic.illy 
examined. She states that over fifty percent of ca'e.' <>f 
dcrmato'cs seen hj' her showed an altered pastric acidity. 
In the described cases of acne, seborrhea atid schorrheie 
dermatitis, the .acid levels should not he regarded as truly 
low. It woidd he very interesting, however, if more 
cases of angioneurotic edema could lie analy/.rd, prrfcr- 
ahly by the fractional test meal, as her report at least 
supRcsts the possibility of a marked acid reduction in these 
instances. An equal control scries of normals and of 
other forms of skin lesions should he employed because it 
is not Rcnerally realized how common hypoacidity is 
amonp the adult population. It is fairly common with 
dcrmatoloRists to find hypoacidity in association with 
acne rosacea and it is already known that the administra- 
tion of acid, as liquid or capsules, appears to assist con- 

•Krsliotf, IS. IL, Proc. Sioc. Biol. Med, Ct, COO (1947) 

•KdwnrdB, It. B. The NlKninciiiico of iiclilorliydrla and Iiy- 
pochloeliydrla In dorniato.sl.s Balyeat Hay Fever and As- 
thm.a Clinic Proc. .lune 1949, Vol. 19. Xo. 1, 2S-,7fl. 


tnd of this skin condition. How it dors so is oh'curr, c- 
prci.illy in view of the fact that today we rey.ard rhr.nical 
dipr'tion in the 'loinach .as of v, little import.ance. It is 
well known, however, that the adminiur.itlon of l.arpe 
mitourtf' of dilute HCI. of the order of 6 dr.iim d.-dly. 
ahri' the putrefactive tlora oidimirily dominant in the 
tippet cut of achlorhydric', Fven ‘o it is difhciilt to see 
hoiv this could 1-r of h--nefif to a 'kin condition. The 
U'e of dilute HCI, under .any circmnq.incts, h.as rccentlj 
brciin to fall into di'rrpute. larpcly on fhr()rftir.il 
Croimds hut there remain c.ap.dde internist', as well as 
drrm,ati)lo;'i'i,, vchu hehVve such thcr.apy Im' piven stifE- 
cient prncrical evidence of |>rnrfit to the ImhI)- a.4 a wliole 
to jis'llty if' confinisaiice. 1 firorics have ahnost afiiTus 
i-artird !e" immediate weicht tlian Fact' with the practi- 
tioner. and Me .are indebted to .Mi" Kdwards for call- 
in;; out attention to the apparent pcy>d effect of acid thcr- 
ap) in a proiip of dermatoses. 

NUTRITION PROGRAM FOR 
WFSTFRN FUROPKAN CIVILIANS IN 
WORLD WAR H‘ 

.Major Leone makes the iniixirt.ant point th.at, in ca-e 
of further ivar. ilie C.S. .Army Medical Department has 
learned the essential points in determining food rnpiire- 
riicnts for all ttprs of civilians, both in lilier.atcd .and in 
conquered territotir'. .arid thi' ktto«lcdpc shrtuid he at 
once put into effective u<e. Probably the chief .achievement 
from D-Day onward in Liiropc has been to impress Annj' 
commander' and civilian authorities of the necessity of 
a licfinitc miititional program. He recounts the hi'tori 
of the effort of I'.S., Hritish and other United .Nations 
from I'-Md onward to establish .a M-orkinp scheme for 
determining the nutritional requirements of any piven 
(population and a study of this report indicates that in- 
suflicicnt importance was at first pranted to nutritional 
stiidic' by some of the Commands, althouph cventunliy 
all M-ere able to .'ee the importance of facilitatinp this 
work. The hipher authorities had to he convinced that 
a definite nutrition propram mms important. Nutrition 
surveys, detailed surveillance, and nutrition standards 
were in cryinp need of heinp established and all this 
cotild not he left merely to the quartermaster .as a simple 
problem in providinp food. The Surgeon Gcner.al was 
finally convinced of the importance of a M-cll-orpanizcd 
nutrition program for the European Theater of opcr.a- 
lions. The first food tables agreed upon represented low 
rather than nte.an or optimal values. Leone points out 

•CondcnlFci from on arliclp bv Maior N. C. Uona, M. C.. in Bull. U. S- 
Army Med. Dept., April 19-4?. 
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thnt in case of an atomic attack, isolation of larpc or small 
proups of people may result, and survival mipht depend 
upon autonomy of such proups in matters of food supply. 
There seems no doubt that it required too lonp a time for 
the authorities to realize the preat importance of scienti- 
fic rationinp in European areas. Ultimately the Germans 
were not permitted calories in excess of those enjoyed in 
liberated countries. For very hcav}' workers, 2,S00 cal. 
per day was a maximum allowance and normal consumers 
were piven 1550 cal. It was found that these fipurcs 
provided a minimum safe diet, which preserved health 
and weipht, provided the number of calories per day were 
not lowered below this level. 

One of the essentials is the direct control of nutri- 
tional personnel and a centralized system of reportinp so 
that, when desirable, data from various repions can be 
readily consolidated. He emphasized the importance of 
weiphinp persons, as an c-xccllent puide to their nutri- 
tional states. Special rations oupht not tc be provided 
for special proups as this destroys morale amonp proups 
not rcccivinp them. Oral administration of protein hy- 
drolysate did not pive satisf.actory results. That the mi- 
trltion propram succeeded at all is remarkable when one 
considers the constant administrative difficulties encount- 
ered. If war comes apain. a propram based on experience 
oupht to be at once e.stablished. 

Editorial: Dtn You Know.^ (Nutrition News. 

April 1949, Vol. 12, No. 4, p. 16). 

Pies with an ice cream “crust” are now on the market 
'I'he averape lenpth of life of prehistoric man was 
probably 18 years. ..A pound of butter requires 9.77 
quarts of milk . . . . Indipcstion was treated in 80 A.D. 
by finely ground cooled lava from Vesuvius. — Enough 
milk is produced each year in America to fill a river 3000 
miles long, 3 feet deep and 40 feet wide. 

M.A. : Food habits in Lebanon. (Nu- 
trition News, April 1949, Vol. 12, No 4, 

P. 15). 

Most Arab dishes take hours of preparation and arc 
mixtures of foods. Turkish or Arabic coffee is served 
early in the morning. Many use hot milk for breakfast, 
m fact all milk must be boiled because of b.acterial con- 
tamination, but one soon grows accustomed to it. Com- 
mon dietary articles are cheese, olives, Icbni and Icban. 
Eeban is made from coagulated milk with yeast added 
and permitted to ferment 12 hours. Lcbni is leban with 
the whey removed. Lcbni is usually mixed with olive 
oil. Bread, which is the staple of the diet, is produced in 
tasty flat rolls. At the noon meal, mutton is the chief 
meat used, often mixed with burghl, a whole wheat pro- 
duct, to make Kibbec. Vegetables stuffed with meat and 
tice is a favorable dish. Rice forms the basis of the diet 
and IS served with stervs. Real ice cream is unknown. 

Day, L, A., Hall, B. E., and Phase, G. L.: 

Macrocytic anemia of pregttancy refractory to 
neurological phenomena in dogs. In combatting atomic 
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with' folic acid: report of case. (Proc. Staff. 
Meet. Mayo Clin., Mar. 30, 1949, Vol. 24, 

No. 7, 149-157) 

A woman of 27 at the beginning of the 7th month of 
her second pregnancy developed a severe macrocytic ane- 
mia which did not respond to liver extract nor to vitamin 
Bia, in dosage of 27.5 micrograms in 8 days. In fact, 
after e.ach injection of vitamin Byj nausea and vomiting 
occurred . E.xcelicnt results were obtained by using folic 
.acid, 15 mgm. per day, resting one day a week. A reti- 
culocyte response of 18 per cent occurred on the sixth day 
of treatment. \Vithin 3 days following the initial dose of 
30 mgm. of folic acid, diarrhea ceased and edema began to 
disappear and a voracious appetite returned. Thirty da\'s 
after beginning folic acid, .she was admitted in active 
labor and this was uncomplicated. Post-partum course 
w.as uneventful. On the sixth post-partum day, hemo- 
globin w.as 12.1 gms., erythrocytes 3,750,000. The peri- 
pheral blood picture was normocytic and normochromic. 
4’his e.vperience certainly suggests that the macrocytic 
anemia of pregnancy is due to folic acid deficiency. Five 
ti.nys before delivery the urinary assay indicated the 17- 
ketosteroids and estrogen decidedly low, while chorionic 
gonadotropins were at a high normal. The authors point 
out that these hormonal findings may be of great signi- 
cance and should be further studied. 

JoM.N'.SON, R. E. : The eirmy's Medical Nutri- 
tion Laboratory, (Nutrition Rev., March 1949, 

V'ol. 7, No. 3, 65-66). 

The whole aim of the Army’s .Medical Nutrition Lab- 
oratory is to assist the Medical Department of the Army 
in assuring that the troops are healthy and well-fed. 
Since soldiers arc medically not different from civilians, 
the results of the laboratory’s work are directly applic- 
able to many problems in practice. 'Fhe activities of the 
Labor.'itory have expanded considerably since V.E. day. 
One of its missions is to be in a position to observe and 
make recommendations on the nutrition and health of 
civil populations under military control. The health of 
troops in all environments has been studied, in the desert, 
in the arctic and subarctic, in the mountains .and in India 
and Burma. Clinical invc.stigation is proceeding on liver 
disease, neurological disorders, anemia in relation to 
chronic infection and vit.amin A metabolism in lung dis- 
ease. 'J'he Medical Dietetics Divison has attacked the 
problem of devising palat.able high protein diets without 
unduly increasing the bulk and caloric content of the diet. 
Their general philosophy has been to incre.ase the protein 
content of all items of the diet so th.at the patient if he 
c.ats anything will receive a high protein diet. The best 
dict.ary methods for rehabilit.ation of starved human beings 
is also under study. In connection with the study of ane- 
mia in relation to infection, an interesting finding is that 
the degree of anemia in patients with osteomyelitis is deter- 
mined not by the tot.al bacterial count in the wound but 
by the number of different species of bacteria present 
Sevcml papers have been produced on agcne-induced 
vitamin therapy: response to treatment 
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bomb injuries, the only therapeutic measures suggested to 
date, other than surgical, have been nutritional in nature. 

WoLFsoN, W. Q., Cohn, C., Levine, R., 
Rosenberg, E. F., and . Hunt, H. D.: Liver 
function and serum protein structure in gout. 
(Ann. Int. Med., March 1949, Vol. 30, No. 3, 
598-614). 

Sensitive liver function tests indicated that gout is not 
uniformly associated ivith functional hepatic impairment, 
and consequently diffuse liver disease cannot be the cause 
of gout nor an inevitable consequence of gout. In uncom- 
plicated interv'al gout, abnormal liver function tests are 
rare. Most of the abnormalities are found in patients 
with known complicating diseases, and in tiicsc cases he- 
patic impairment is proportional to the nature and sever- 
it3' of the associated disease. In gouty arthritis, abnormal 
findings occasionally are present, but since scrum globulins 
are produced by the entire reticulo-endotliclial system, 
these findings cannot alone be taken to indicate hepato- 
cellular involvement, but are due to general irritation of 
the reticulo-endothelial system. Values for serum total 
protein and for the individual serum protein fractions arc 
normal in uncomplicated gout, and serum cholesterol 
values and partition also arc usually normal. Hence all 
evidence suggests that diffuse hepatic involvement and al- 
terations in circulating protein are not fundamental to 
the pathogenesis of gout. 

Murray, W. G. D.: Hyperinsulinism due to 
an islet-cell adenoma: a cure, with metabolic 
studies before and after operation. (Brit. Med. 

J., March 26, 1949, 521-523). 

A tVoman of 40 had been having difficulty waking in 
the morning and also periods of drowsiness. The attacks 
were characterized by negativism, perseveration and 
chattering. Hyperinsulinism was diagnosed by glucose 
tolerance tests and insulin tolerance tests, as recom- 
mended by Fraser and Smith. At operation a tumor 2 
■cms. in diameter was found on the lower border of the 
pancreas just between the body and tail and was removed. 
It proved to be a benign islet-cell tumor. The author 
emphasizes the usefulness of the Frascr-Smith intraven- 
ous insulin test in the differentiation of hyperinsulinism 
from other causes of hypoglycemia. 

Lee, J., Naidor, D. and Torrens, J A: 
Diabetic coma: treatment with and without the 
early administration of glucose. (Brit. Med. J., 

April 2, 1949, 564-568). 

The authors studied 28 consecutive cases of diabetic 
coma, treated with and without the early administration 
of glucose. Ten cases received glucose, and 18 only sal- 
ine in the first 4 to 6 hours of treatment. The two groups 
of cases were comparable. There was a mortality rate of 
40 per cent in the glucose cases and 11 per cent in the 
saline cases. It appears that giving glucose in the early 
stages of the treatment of diabetic coma interferes with 
rapid rchydration and significantly increases the mortality. 


Chapi’el, G. M., and Hamilton, A. M.: 
Effect of pressure cooking on vitamin C content 
of vegetables. (Brit. Med. J., April 2, 1949 
574-575). 

A comparison was made of the effect upon the reten- 
tion of vitamin C in 10 different vegetables when cooked 
in a modern pressure saucepan and in an ordinary sauce- 
pan according to recommended methods. On the aver- 
age the retention was higher in the vegetables cooked in 
tlie pressure cooker. 

Brown, A.: Glossitis in pernicious anemia: ef- 
ect of synthetic vitamins of the B. Complex. 
(Brit. Med. J., April 23, 1949, 704-706). 

Seven persons with Addisonian pernicious anemia each 
iiad a sore, red, raw-looking tongue in spite of the fact 
that their blood was responding to apparently adequate 
doses of liver extract. In those cases in which the tj-pe of 
extract used is mentioned, and presumably in all 7 cases, 
it was a refined liver extract, viz. anahaemin. One pat- 
ient had angular stomatitis and vascularization of the cor- 
nea. In cacli case it was found possible to control these 
changes with a single member of tbe vitamin B complex 
in pure form. Four cases of glossitis responded to cal- 
cium pantothenate, and one each to nicotinic acid and 
folic acid. One case responded first to nicotinic acid and 
later to riboflavin. The patient exhibiting glossitis, angul- 
ar siomatitis and corneal vascularization responded to 
riboflavin. It is suggested tliat the epithelial changes de- 
scribed reflect a breakdown in some metabolic system 
which may be similar to that responsible for the megalo- 
blastic marrow and the neurological complications of the 
disease. Usually, many clinicians have regarded the per- 
sistence of glossitis as evidence of insufficient specific 
therapy (liver extract) but perhaps there may be a more 
complex explanation. The possibility of a combination 
of minor defect of absorption in pernicious anemia and a 
sub-optimal post-war dietary cannot be entirely discount- 
ed. Certainly the author correctly regards his experience 
as unusual because others have not encountered so many 
cases of persisting glossitis in cases which, as viewed from 
tlic hematological angle, were receiving adequate treat- 
ment. One case was given unusually large doses of liver 
extract (4 c.c. of anahaemin twice weekly, presumably 
120 units per week), but in spite of this the glossitis per- 
sisted but responded eventually to riboflavin, 5 mgm. daily. 
I'rcsumably vitamin Bia, which is effective against the 
anemia, the neurological changes and the glossitis, may 
promote the utilization of certain other essential sub- 
tances, some of which are well known vitamins of the B 
complex. This is the first report in which pantothenic 
acid has been found to influence signs and symptoms in 
Addisonian anemia, and, since it is wide-spread in nature 
and foods, a deficiency would require to be conditioned 
in association either with absorption or utilization diffi- 
culties. In 4 of Brown’s cases, calcium pantothenate was 
found by experiment to heal the glossitis. In 2 cases 
riboflavin was successful and this applies to the cases o 
corneal vascularization. In one case, folic acid controlle 
both the anemia and the glossitis. 
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In 6 of the cases, trial periods with the various vitamin 
B elements were employed, until the effective one tvas 
discovered. Once this was found, it had only to be con- 
tinued a comparatively short time until the glossitis re- 
mained under control without further administration of 
anything except the liver extract. This fact suggests that 
in these cases a subsidiary enzyme system had been activ- 
ated by the administration of pantothenic acid or riboflav- 
in, which, once started, remained actively in effect. As 
no mention is made in any of these cases of ncurologtcal 
involvement, it may be assumed that none of them had 
severe neural degeneration or spinal cord alterations. If 
that be the case, then the author’s speculation that the 
breakdown of some metabolic system, involving panto- 


thenic acid, and riboflavin, might be similar to that which 
is responsible for the blood and cord changes, appears 
•unwarranted. In fact, in most of these cases which he 
describes, hematopoiesis was progressing quite satisfac- 
torily on liver extract alone and there is no evidence that 
the B factors improved the blood picture. The point of 
great value in this paper is that it presents pretty conclu- 
tive evidence of some sort of “dissociation” between mar- 
row changes and changes in the oral mucosa. It would 
be particularly valuable if the author could explain the 
extremely unusual fact of at least 6 cases in which the 
glossitis failed to respond to liver extract in adequate 
doses because such cases arc rarities. 


Editorials 


GIVE US MORE NUTRITIONISTS 

One of the real needs of America today, and indeed 
the world at large, is a greater number of highly trained 
nutritionists. All authorities feel that while a great deal 
has been discovered with respect to food and health, the 
surface of the subject has been barely scratched. As W. 
H. Sebrell, Jr.* recently remarked, “If the world produc- 
tion and use of food can be based on freedom from want 
for everj'onc everywhere, we can have an age of health 
and prosperity e.xceeding anything ever known”. Sebrell 
is not a dreamer but is director of the National Institute 
of Health, United States Public Health Service. The 
world has already endorsed the democratic principle that 
cvcr)'onc is “entitled to an opportunity to secure a diet 
adequate for health”, and that it is the responsibility of 
governments to assure this basic human right. 

Few will take exception to this position, yet to design- 


ate a “right” and to fulfill it arc very different assign- 
ments, even for governments. Educational problems are 
involved as to how to make known to the people present- 
ly available nutritional knowledge. Ignorance is the real 
reason why deficiency diseases continue to create a heavy 
morbidity and a staggering mortality. Administrative 
problems arc involved all the way from school lunch pro- 
grams and industrial lunch programs to the acute prob- 
lem of how to feed the world today without injuring our 
own health in America. Agricultural problems are in- 
volved with respect to the culture of better vegetables, 
better cereals, and better fruits. But perhaps, above all, 
some way must be found to make more attractive to the 
young scientist the field of expert nutrition. So long as 
we advance in sound knowledge and valuable discovery, 
we may expect the rest to follow with less difficulty. 
'Sebrell, W. H., Jr. "We need more nutritionists, (Nutr. Eerv., 
April 1948, Vol. 6. No 4, 97-99), 


Book Reviews 


Understand Your Diabetes. By John W. 
Caldwell, M.D., Oxford University Press, 146 
pages, $1.50. 

Phis book ranks high among the popular books writ- 
ten by physicians for those patients who suffer from some 
one definite disease. A number of “primers” have ap- 
peared on diabetes during the past few years but none 
excels Dr. Caldw'ell’s book because he has herein given 
the diabetic all the information he can possibly need or 
use, but without confusing him hy unnecessary material. 
It is possible that the diabetic intellectual might desire 
to pursue the subject into some of its scientific ramifica- 
tions for his ow'n satisfaction, but the average patient will 
be content to learn the danger areas of the disease and 
the methods of staying well. Dr. Cald-well has omitted 
nothing of importance and yet has succeeded in producing 
a succinct, valuable and highl)f readable book. It mai' 
safely be recommended by any physician to a patient suf- 
cring from the disease. The appearance of such a book 
IS not only welcomed by the public for its utility value, 
ut today it is also welcomed by the medical profes- 


sion who are convinced that until “popular medicine” is 
written by doctors of medicine rather than by the profes- 
sional writers, the public will continue to derive a slight- 
ly erroneous attitude toward the disease. Such a risk is 
utterly eliminated in Dr. Caldwell’s valuable contribu- 
tion'. 

Blakiston's New Gould Medical Dic- 
tionary (,$8.50). The Blakiston Company, 
Philadelphia, 1949. 

It is claimed that this is the first completely new medi- 
cal dictionary in 38 years, and is the result of five years 
of intensive work by over 100 authorities. This is said 
to be the first medical dictionarj^ to be compiled by a 
group of Editors working with an editorial board, the 
Arm)^ Medical Library and a university. It is a most 
modern and comprehensive compendium of terms employ- 
ed m all branches of medicine, but it includes also the 
allied sciences, physics, chemistry, dentistry, pharmacy 
nursing, veterinaty medicine, biology, botany and medi- 
colegal terms as well. Gould brought out “A Nerv Medi- 
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in IS90, his “Dictionan- of Medical 
Terms in 1904 and since then there have been numerous 
editions of Gould s ^ledicnl Dictionan-’*, but the pres- 
ent volume is not merely a netv edition, for it represents 
so complete a revision and so much addition as to con- 
stitute a new M-ork. The searching for modern neolog- 
i'-ms and new meanings involved thousands of hours of 
research, and the editors were able, for the first time on 
a project of this kind, to assemble a distinguished staff of 
80 contributors all of whose names are extremely well- 
known in their respective fields. It is not only a veiy 
ambitious -work but a sensible one. Thus the weight of 
usage is considered dominant and overbalances the Basle 
Nomina Anatomica and the British Revision in instances 
irhere the old terminologj- appears to have remained the 
“people’s” choice. Unquestionably the medical profes- 
sion have been in urgent need of a new lexicon for some 
years, so presumably no recommendation is needed, but is 
heartily given in any case. 

Obesity. By Edward H. Rynearson, M.D., 
F.A.C.P., and Clifford F. Gastiiicau, M.D., 

135 pages, ($3.50), Charles C. Thomas, 
Springfield, 111., 1949. 

TTiis volume po.ssesses a high “debunking” value. The 
literature, from the clinical aspect, is adequately reviewed, 
and perhaps cverj- question that might present itself in 
treating a fat person is dealt with. Many superstitions 
arc laid low, — in fact the general teaching of the book 
is that people become fat from overeating and lose weight 
by eating less. ■ All endocrine causes of adiposity arc 
denied, or regarded as unproved. The authors make it 
clear that obesity is a dangerous condition. An adipose 
per.son who reduces to a normal weight will probably 
never be as well as he would have been had he not ever 
been obese. Hunger and appetite arc not differentiated for 

General Abstracts 

Rossmii.i.f.r, H. R. and Ension, W. G.: f/cf>- 
atitis associated with undulaitl fever, report of 
a case, f Cleveland Clinic Quart., Oct. 1948, 

Vol. 15. No. 4, 184-185). 

A male patient aged .33 is ticscrihed in whom hep- 
atitis with liver enlargement was associated with pro- 
ved Hrncelia infection, and who made a rapid and com- 
plete recovery on treatment with a combination of strep- 
tom vein 0.5 gms. and sulfadiazine 1.0 gm. every' .six 
hours for approximately 40 doses of each, and a high 
carhohvdrnte. high protein, high caloric diet. 

l.FWE.s, D. ; Mnshroom pnisoninq due to ama- 
nita {-Iianoides. (Brit. Med. J.. .-\ug. 21. 1948. 
38-3-.385). 

Two German prisoners of war suffered poisoning 
from eating amanita ph.-illoidcs, hut both recovered. 
EIimination"of the poison (amanita toxin) is accomp- 
lished by the gastro-intcstinal tract aided by early and 
cificient gastric and colonic lavage. Atropine also was 
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the present purpose, but it is emphasized that the mech- 
anism which determines appetite is a primao' factor in the 
development of obesity. The fat person has a higher 
rate of rnetabolism than normal even if his basal met.ibolic 
reading is normal, which will become plain if his normal 
ideal weight be substituted in the calculation. That is 
one rc,i5on wliy the u.se of thyroid c.vtract is dangerous in 
reducing persons whose B.M.R. is normal. People fool 
themselves \Wth respect to the estimated amount of food 
they cat, so that dietary histories are fallacious. Under 
controlled conditions, in a metabolic ward, weight-in- 
crease and wcight-los.s are mathematically and accurately 
predictable in time, and this is true whether or not the 
adiposity is complicated by the presence of some endocrine 
disorder. 3Vhen damage to the hypothalamus occurs 
from any cause (encephalitis, brain tumor, injury) adi- 
posity m.ay result. P.sychic conflicts induce adiposity be- 
cause the individual overeats as a compensation for un- 
happiness. It is an integral part of the physician’s duty 
to assist the patient psychologic.ally as well as physiologic- 
ally. “Heart disease and hypertension should not be con- 
sidered contraindications but rather as urgent reasons for 
reduction”. MTiile this te.aching is contrary to common 
medical practice, it deserves consideration. There is no 
such thing as excessive gastro-intcstinal absorption. A 
reduced specific dynamic action as an explanation for 
adiposity is also denied, because of lack of evidence. It 
cannot be shown, either, that obesity may result from 
water retention. Hepatic cirrhosis and active peptic ulcer 
and Addison’s disease are pretty definite contraindications 
to reducing. Coronary disease ought not to contraindic- 
ate reduction, since catastrophes do not follow tiie prac- 
tice. The section on diets is especially valuable and the 
Boothby Food Alonogram is included. The reviewer has 
never read quite so satisfactory a book on obesity, for the 
practitioner and recommends it with enthusiasm. 


Of Current Literature 

employed. 

Hoffman, Lt. Col. I. L. : Spontaneous eva- 
cuation of metallic mercury from the vermi- 
form appendix. (Bull. U.S. Army Med. Dept., 

Oct. 1948, Vol. 8, No. 10, 802-803) 

The case i.s reported of a male child of 3 who accid- 
entally .swallowed 4 c.c. of metallic mercury, and the 
course of the metal followed by .serial X-r,ay studic.s of 
the abdomen. The mercury was first visualized in the 
appendi.v 24 hoars niter sirallowing it. film 5 days 
later indicated that the apfKmdix had etacimtcd the 
mercury and 9 d.ays later there was no metal in the g.xs- 
trointes'tinal tract. Treatment consi.sted of a bland diet, 
mineral oil, no laxatives, an elevation of the foot of the 
bed at night. .At no time were any symptoms of toxicity 
noted. In some similar incidents metallic mercury ha.s 
caused iuflannuation of the vermiform ai>pcndix ncce.s- 
sitating appendectomy. The accidental rupture of the 
terminal balloon of the Miller-.\l;'K)tt tulie may release 
the mercury by v.-hich it is weighted. 
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Obslntclions of the almentary tract. William 

E. Evans. (Radiology 51, 1, 23. July 1948). 

The distribution of the more common obstructing or 
mtentially obstructing lesions observed in 400 infants 
during the past seven years at Children’s Hospital of 
Michigan is the following; Hypertrophic stenosis of the 
pylorus 507f . intussusception 20%, atresias of the esop- 
hagus 4%, atresias of the_ duodenum 2%. atresias of 
the jejunum-ileum 3%, atresias of the colon-rectum 
2%, atresias of the anus 5%. Strangulated hernia 8%. 
meconium ileus 2%, congenital bands 2%, volvulus 2%, 
Tl-e age of the patient is often an important considera- 
tion in pediatric diagnosis, and this is particularly so in 
alimentary tract lesions. The atresias, meconium ileus, 
arid most of the cases of volvulus are seen during the 
first days of life. Hypertrophic pidoric stenosis usually 
occurs between three and ten weeks of age. It will be 
noted that there is little over-lapping of these three 
groups. Meconium ileus is difficult to differentiate from 
ileal atresia, however, if there is no abrupt termination 
of the gas. distended bowel, and if there is a mottled ap- 
pearance of the meconium and a ver}' small caliber of 
the colon, meconium ileus may be recognized. Good 
illustrations show the different pathological conditions. 

Franz J. Lust 

Seagra\% Kenneth H. ; Kabosi's di.^case. 
Report of a case with nnumat visceral viamfes- 
la'hns. (Radiologv 51. 2, 248. August 1948.1 

Kaposi's disease is an uncommon but interesting type 
of tumor, of low-grade ma!ignanc%'. which mav involve 
anv part of the hodv. T^e growth is also called, more 
properly, multiple idiopathic hemorrhagic (pigmented) 
.sarcoma. The cutaneous manifestations characterist- 
icalty appear on the extremities as elevated vascular 
nodules which become pigmented. Visceral involvement 
is less frequent. In the described case, the initial grow- 
th was in the nasopharynx, followed by characteristic 
skin lesions and later hv evidence of devastating gastro- 
intestinal involvement. The roentgenological examina- 
tion revealed intraluminal masses throughout the sm.all 
intestine which proved to be polypoid growths of mul- 
tiple hemorrhagic sarcoma. 

Franz J. Lust 

•Shpiner, L. B. : Erosion of the gastro-epi- 
ploic vein simulating an ulcer syndrome. (111. 

Med. J., Feb. 1949, Vol. 95, No. 2). 

A case is described in u'hich a 38 year old man dierl 
from a hemorrha.ge occurring from an eroded vein in 
the upper greater curv'ature of the stomach, which was 
ligated at operation, death being due to the super- 
vention of post-operative cardiovascular collapse. There 
was no aneurysm of the vessel and no mucosal scars to 
indicate previous gastric ulceration. A mild chronic 
gastritis was suggested by microscopic examination of 
the mucosa. He had had a history of episodes of hyper- 
responding to antacid treatment, and several 
G.I. X-ray series had been negative over a period of 5 
years. He was a hyperkinetic individual given to anxi- 
et}^ because of his marginal economic status, and a year 


prior to his death a distressing family episode had pro- 
duced ulcer symptoms, although no ulcer had been 
found. The bleeding from the eroded vein was volumin- 
ous and 12 pints of blood rvere used in transfusidn. 
The author assumes that the chronic gastritis probably 
led to the erosion of the vein and the patient had had 
a previous severe hemorrhage from the stomach. He 
also predicates the hemorrhage on the autonomic nerve 
imbalance secondary to environmental stress. In the 
presence of local tissue anemia due to vascular spasm, 
a lowered resistance to the acid-pepsin factor could well 
account for the erosion. 

The Pathological Physiology of Oxalic 
Acid in Man (Oxalic Di.athesis). Bi- 
Joseph Khouri, 120 pages, Masson et Cie, 
Paris, France, 400 Francs. 

The author of this book has for 25 years been engaged 
in biological and biochemical research on oxalic acidemia, 
a disease peculiarly common in the Orient where he 
works. He is eminently qualified to his task of dealing 
with a problem which, in comparison with that of uric 
acid, has always been somewhat neglected. To facilitate 
an understanding of the subect, the work is divided into 
two principal divisions. The first deals with the general 
properties of oxalic acid, its origin, its formation m the 
living organism, the specific physico-chemical reactions to 
its toxicit}', as well as the various quantitative technique 
for its estimation in the body. Selective procedures are 
described which approach the usual degree of accuracy of 
clinical biochemistiy. All this prepares one for the sec- 
ond division which is exclusively devoted to clinical and 
therapeutic problems. The reader learns how to recog- 
nize and treat the condition in his current practice. Early 
diagnosis is essential, because delayed treatment, under 
some circumstances, leads to irreparable damage. This 
most interesting phase of pathology, so ably handled in 
this French text, will have a wide scientific appeal in 
general biolog}' and to research students, as well. 

Ward Administration and Clinical Teach- 
ing. By Florence Meda Gipe, M.S., R.N. and 
Gladys Scllew, Ph.D., R.N., 357 pages. The 
C. V. Mosby Company, St. Louis, Mo., 1949, 
$4.25. 

Since hospital administration cannot be efficient with- 
out good -ward administration, the authors wisely focus 
their e.xpert attention on plans for the ward in relation 
to the functions of the hospital and the control of nurs- 
ing service. Both the personal and financial aspects of 
ward administration arc thoroughly covered, including 
staff education for the general dut}' nurse. The intri- 
cacies involved in the efficient management of wards in 
large city hospitals are almost inconceivable, and it is 
doubtful if any single element in the machinery has been 
overlooked by the present authors. The book should 
prove invaluable to anyone actively interested in the ad- 
ministrative phases of hospital life. The authors refrain 
from giving advice on the selection of head nurses and 
refer this matter to the National League of Nursing 
Education. 
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NOVOCAIN 1 N J ICCT] ONS 

relieve arthritis 

A special 1 :1000 solution of Novo- 
cain in jiratiuatcd one liter adminis- 
tration flasks for use largely by in- 
travenous injection in the treatment 
of arthritis and other conditions lias 
been made available to physicians and 
hospitals by Winthrnp-Stearns Inc., 
pliarmaceutical manufacturer. 

Intravenous therapy with Novo- 
cain solution to relieve pain and in- 
crease mobility in arthritis has been 
the subject of a number of recent 
medical publications. Tlie special 
solution is also indicated for the 
treatment of sprains and fractures, 
puritus, scrum sickness and post- 
operative pains, accordinp to Dr. J. 
B. Rice, the company’s director of 
medical research. 

Published scientific papers report- 
inp on well over 3,000 infusions state 
that this treatment may be adminis- 
tered by physicians throuph an easily 
acquired technique. 

The new solution, developed 
throuph clinical research, is beinp 
produced at the Mycrstowii, Pa., 
plant of Winthrop-Stearns. 

PHARI^IACISTS’ STATUS 
TODAY INCREASES 
^ IN IMPORTANCE 

Increasing importance of tlie phar- 
macist today as “a consultant to the 
physician, dentist and veterinarian" 
was recently emphasized by Charles 
F. Lanwermeyer, chief pharmacist, 
Abbott Laboratories, North Chicago, 
111., addressing the 51st annual con- 
vention, National Association of Re- 
tail Druggists. 

More than a score of new prod- 
ucts in eight different fields, unknown 
ten years ago, are now being sold 
through drug stores, Mr. Lanwer- 
meyer pointed out. The eight fields 
mentioned were antibiotics, hor- 
mones, antimalarials, sulfa drugs, in- 
secticides, hematics, cardiov.iscuiar 
drugs, antihistaminics, analgesics, 
and sedative hypnotics. 

“In the field of strictly e.\-peri- 
mcntal drugs, those which arc not 
ready for official recognition, we 
find new antirheumatics, muscle rc- 
laxants, and radio-tictivc isotopes,” 
he added. 

“Accordingly the pharmacist is ac- 
quiring a higher place than ever be- 


fore. He is now relieved of many 
of the mcclwnical maniitulafions of 
prescription dispensing and is taking 
his place as a consultant to the phy- 
sician, dentist and veterinarian. 

“Indirectly his standing as a pro- 
fessional man in the eyes of the pub- 
lic is also increasing. 'I'he public, 
as well .as the physician, today looks 
to the pharm.acist for information.” 

PRICE CUT ANNOUNCED 
ON PARENA.MINE 
r, PERCEN'E 

A 40 per cent reduction on Pare- 
naminc 6 Per Cent, the "life-saving” 
protein hydroh’sate for parenteral in- 
jection, was recently announced by 
Joseph Ci. Noll, vice-president, AVin- 
throp-Stcarns Inc. 

The new price for a 1,000-litcr 
administrative fla-^k is $2.25, as com- 
pared with the former price of $3.75. 
The reduction, .according to Mr. 
Noh, was made possible by increased 
production resulting from heavy de- 
mand for the new formula announc- 
ed last Fehniarj'. 

Distributed through physicians, 
hospitals, clinics, retail and whole- 
sale druggists, Parcnnminc 6 Per 
Cent contains all the amino acids 
known to be essentia! to man, plus 
other amino acids native to casein. 
The new formula assures stability 
and purity of the product, which is 
described as “crystal clear, virtually 
salt free, allergen and pyrogen free.” 

Man.v lives once lost arc today 
being saved by administration of this 
protein hydrolysate in the prevention 
and treatment of protein malnutri- 
tion. It is indicated for use in gas- 
tro-intcstinal disturbances, febrile 
states, major surgery, hemorrhages, 
trauma, burns, cirrhosis and other 
liver conditions, and in debilitated 
conditions due to protein malnutri- 
tion. 

CONTAINER STOCKS 

Inventories of steel sheets for con- 
tainer manuf.acturc in American Can 
Company plants will, in general, be 
adequate to meet customers’ estim- 
ated needs unless the steel strike con- 
tinues for an unprecedented period, 
Carl H. Black, president of the 
Company, said 

Mr. Black said the Company 


hoped to accomplish the difficult oper- 
ation of handling the “normal cur- 
rent needs" of customers despite the 
difficulty arising out of meeting 
with twisting stocks, the thousands of 
individual specifications ;is to types, 
gauges and sizes of material. He 
said that in the event stocks run be- 
low full requirements of materials 
for any types of containers, the Com- 
pany will follow its established policy 
of equitable allocation so as to min- 
imize hardships arising out of short- 
ages. ^ j 

A thrc.ntcned strike in iwenty-si.v 
of the Company’s plants employing 
members of the United Steelworkers 
of America (CIO) was averted on 
September thirtieth when a supple- 
ment to c.visting contracts w.as sign- 
ed providing for a common contract 
expiration date of M.arch IS, 1950. 
and agreement by the Company to 
set aside 6 cents per hour of regular 
time worked for a pension plan to 
be negotiatcil by a joint committee. 
No wage incre.'ises were granted. 
The Company had agreed in earlier 
negotiations to .assume all costs of 
the group insurance plan to which 
employees had been contributing. 

The setting aside of this fund w.as 
agreed upon after the Union, follow- 
ing the Steelworkers’ policy line, re- 
fused the Company’s offer to extend 
to hourly-rated employees the an- 
nuity plan now in effect for s.alaricd 
people, maintained at a greater cost 
to the Company than is c.allcd for in 
the arrangement with the Steelwork- 
ers. This plan includes a contribu- 
tion of about 20 per cent by em- 
ployees. 

“Subscribing to the principle that 
all employees should receive equal 
consideration in matters pertaining 
to social security,” IMr. Black said, 
“wc had been making preparations 
to offer the progmm to hourly-rated 
employees long before the current 
bargaining conferences. We discus- 
sed the plan wth CIO officers last 
June, and it was offered in these 
negotiations. We strongly believe in 
the principle of contributory pension 
programs” he said, “and believe the. 
regular Company annuity plan is In 
the best interest of all emploj’ees. 
Since by law, however, such bene- 
fits have become a subject for col- 
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The Cytolosic Examination Of The Gastric Juice And Muc 


us 


By 

JOHN H. TOMENIUS 

Stockholm, Sweden* 


Attempts have long been made to draw conclusions 
from the microscopical appearance of the sediment of the 
gastric juice as to the pathological condition of the gastric 
mucous membrane. These earlier e.xaminations however, 
have been of no great value, partly because the cytological 
findings were not correlated with reliable acidity and 
gastroscopical determinations and partly because methods 
employed in the cytological examination were vitiated by 
various sources of error. The examination of the secre- 
tion from the gastric mucous membrane has been and 
still is a difficult matter. If comparative estimations of 
secretions from the gastric mucous membrane are to be 
made, one must, as a first condition, see to it, that one re- 
ceives these secretions as far as possible free from conta- 
minations. In a digestive system, in which there arc sec- 
retions both in the passages leading to the stomach and 
in those leading from it, the risk of cell contamination is 
very great. The problem in the author’s investigations 
was this; Is it possible with an improved method in the 
cytological examination of the gastric juice or gastric 
mucus to obtain a correlation between, on the one hand, 
the cytological findings and on the other hand, the gastro- 
scopical findings, the acidity and the secretory state re- 
•spcctively? The first task was to work out a method in 
which the chief sources of error were eliminated or con- 
trolled. In publications 1944-46 (Nord. Med. 1945: 26: 
1015 ibid. 1945: 28; 2563 and Acta Med. Scand. 1946: 



) the author described another difficulty met u 
due To fhe rapid de.struction of th. 

counfT proteolytic ferments 
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(2) Prevent or control contaminations from the duo- 
denum. 

(3) Supply' the neutralizing bicarbonate solution to 
the stomach, 

(4) Suck up this solution and the secretion from the 
gastric mucous membrane. 

To achieve these objects a tube has been constructed 
the upper and lower parts of which are illustrated in 
f.gs. 1 and 2. 



The tube consists of an exterior thicker one, inside 
which there are two thinner interior tubes. One of these 
u "'/if introduced into the duodenum, and the 
other (Mm fig. ]) is intended to enter the stomach. 
1 he exterior tube, which has a number of large holes 
( iVl in fig. 1 ) m Its lower part is pushed down to the 

Tr A' " I " tapshaped lower part 

lo-c; in fig. I terminates in the stomach but the holes 
A are in the oesophagus above the cardia. The bicarbon- 
ate solution runs from a drip arrangement (Fig. 3), and 
then through the sidearm So on the T-tube To fig. 2. 

In the .space between the gastric tube M "and’ the ex- 
terior tube this bicarbonate solution runs down and 

On this fipre is also to be seen the arrangement for 

rconTrollerh'’" "'^ich 

controlled by a manometer. By means of a valve the 
negative pressure also can be controlled as desired Th re 
are separate catchbottles for the mucus in the oesophagus 
for the contents of the stomach and for the duodenal L- 

IS faciliKted. The duodenal tube n ^ 

coidiuu .0 Kuna, let Notd. Me^; IsS^'SddT 



The American Journal 

When the tube is applied botli the duodenal and the gas- 
tric tubes are drawn into the exterior tube, which makes 
it considerably easier to introduce the tube. When the 
exterior tube reaches the neighbourhood of cardia (X-ray 
control) the duodenal tube is pushed down to the pylorus. 
The insertion is facilitated bj' a mandrin in the upper 
part of the duodenal tube (see Nord. Med. 1944: 23: 
1757). The patient then lies on his right side until the 
tube has reached the duodenurri, whereupon tlie gastric 
tube is introduced into the lower part of the stomach. Al- 
though the exterior tube is rather thick and experiments 
have lasted several hours, the patients have suffered no 
great inconvenience. On one occasion strong suction led 
to a coughing, which was probably cau.scd by the suction 
in the lower part of the oesophagus. The method de- 
scribed has yielded a control of the contaminations. Ry 
maintaining a neutral or slight alkaline reaction in the 
stomach, it is possible to differentiate the cytological pic- 
ture, which previously has been able only in special cases. 


Fig. 3 

The investigations which tlie author has made have 
clearly shown that the fasting juice is of slight import- 
ance for cytological purpose. As a rule it is impossible 
to differentiate the sediment. There has been no corre- 
lation with the gastroscopical picture or the acidity. In 
the examination described below therefore, the fasting 
juice was first brought up, and then the stomach was 
flushed clean with 300-500 ml. of water, 50 ml. at a time. 
Then a 1.3'/' solution of bicarbonate was allowed to drip 
into the stomach at a constant fixed rate. The contents 
of the stomach were sucked up in lO-minutc periods dur- 
ing 90-120 min. test. Secretion stimulation was also given 
in tlie form of a subcutaneous injection of histamine. It 
proved, that by the method described, a sediment which 
could he differentiated was secured (Fig. 2). 

Earlier investigations in this field have, owing to the 
destructive effect of HCl and ferment, only comprised ex- 
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ammations of cell remnants i.e. which remained when the 
gastric juice had exerted its peptic effect on cellular ele- 
ments (See fig. 5). 



r;i3, < 

ffut it is not only the acid gastric juice that dcstrojs 
the cells, for the juice in the duodenum ako has a similar 
property, which is evident from the author’s experiments. 
Thus a digestion control, in which the neutralized gas- 
tric juice was allowed to act for a certain time at 37° C 
on ivhite blood corpuscles was nece.ssary. Only cases 
in which these were not destroyed were included. It was 
of importance that this source of error should be excluded 
in cates where no, or onI\ a few cells were obtained. By 
means of this method rn interesting correlation has been 
obtained between the cytological findings on the one hand 
and, on the other hand, the gastroscopical e.xamination, 
the acidity and the gastric secretion respectively. Of 
course in all cases controls have been made of the sedi- 
ments obtained from the contaminating digestive pass- 
ages: the saliva of the mouth, the mucus in the oesopha- 
gus and the juice in the duodenum. Only in those cases 
where similar cells were not present to any considerable 
degree have been included. A moderate degree of contam- 
ination by squamous cells (certainly from the oesopha- 
gus) rvas met within the majority of the cases. 


/ ■- 


' ' -■ 


Fig. 5 

Cell remnenls. impossible to classific.Ve, (F.-om gesfric residuutf) 

'I'he author has examined material consisting of 72 
casc.s. Of these 26 were normal and the rest comprised 
the commonest diseases in the stomach and duodenum 
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such as chronic gastritis, duodenal ulcers, gastric ulcers 
and cancers of the stomach. It ivas found that in normal 
cases there were only few cells in the sediment. Of these 
most were .squamous cells (impurities from the mouth 
and oesophagus). Only 1.7% of the cells were leucocytes. 

' The cases of chronic gastritis fall into two groups, 
namely, (1) cases of current chronic ga.stritis with re- 
maining acid secretion and 2) gastropathies with pale, a- 
trophic mucous membrane without acid secretion. In the 
first group one found an average cell-den.sity per visual 
field that considerably exceeded that of the normal cases. 


Most of the cells were leucocytes. In the second group 
with atrophic mucosa the cell picture resembled that of 
the normal cases. 

In the group of duodenal ulcers one found the same 
picture as in the normal cases. 

In the group of cancers of the stomach there was a 
very marked Icucocitic picture. Red blood corpuscles 
were also richly represented. 

In some cases of gastric ulcer without a surrounding 
gastritis the sediment was as in normal cases. 



Fig. 6 

Squamous cells (the author's method) 


Fig. 7 

Leulrocytei (The author's method) 
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Fig. 8 

Leulocyfes with hypers-gmenfation (The author's method) 


Fig. 9 

Probably plasma cells (The author's method) 


io~eaius, J.; Nora. Med. 23: 1757; IS^'t. 
Tomenius, J.; Nord. Med. 28: 2553: 1945 . 
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The Surgical Treatment Of Peptic Ulcer 
Surgical Indications and Operative Procedure 

IJy 

^V1LLIAM P. KLEITSCH. A-LD. 


Lin'colx 

llic patient witii a chronic peptic ulcer can be as- 
sured relief of .sj'mpfoms in almost all cases if the right 
operation is done upon a properly selected patient. The 
relief of symptoms following adequate ulcer surgery is 
dramatic. The number of failures should be less than one 
percent and the mortality rate should be less than five 
percent. The morbidity is likewise low and the average 
postsurgica! case is ready for discharge from the hospital 
between the seventh and fourteenth day. By this time he 
is ambulant and eating a regular diet although not in 
normal quantities. 

The surgical cure of peptic ulcerations enjoys its 
greatest success when attempted on properly selected 
cases. The factors which suggest that a peptic ulcer can 
no longer he treated as a medical problem can be collect- 
ed into two distinct groups. "I'lie following conditions 
can be considered to he absulutc indication!: for surgery: 

1. STENOSIS AND OBS'I'RUCTION due to 
edema and/or cicatricial contraction. This is reflected in 
advanced cases by postprandial left upper quadrant 
cramping and vomiting. Early cases are best demonstrat- 
ed by .\-ray; 50 percent retention of a barium meal si.v 
hours after ingestion being indication for surgical inter- 
vention. 

Once obstructive symptoms have developed, surgery 
is indicated despite the fact that the obstruction can be 
relieved by medical treatment. The procedure of choice 
is to relieve the obstruction medically if possible, to re- 
store the nutritional and electrolyte balance h,v a combin- 
ation of oral and intravenous feedings and then operate 
for the obstruction when the patient is in an optimum 
physical condition. 

2. SEVERE HEMORRHAGE. This is one of 
the most perplexing and serious of the complications in- 
cidental to peptic ulceration. The gravity of a serious 
hemorrhage lies in the fact that should uncontrollable 
bleeding develop, surgical interv'ention becomes a hazard- 
ous, if not fatal, procedure. It is, therefore, advisable in 
all cases which show a tendency to bleed, to consider 
surgery at an early date. AVe have set up an arbitrary 
rule of thumb to decide when bleeding cases become surg- 
ical cases. In patients over 40, one severe hemorrhage, 
and in patients under 40, two severe hemorrhages are 

- From the General Surgical Service ol the Veterans Hospital. Lincoln, 
Nebraska. 
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sufficient indication for operative treatment of the ulcer. 
By severe hemorrhage we imply clinical evidence of 
bleeding, such as tarry stools, hematemesis and pallor, as- 
sociated with laboratory finding.s of a Imvcred red cell 
count and hemoglobin. 

3. PEKI'ORA nON. I his is an acute emergency 
.and in our opinion an indication for surgery in all cases. 
\Vc feel that surgery is always indicated ivhen a perfora- 
tion of a peptic ulcer is diagnosed since the percentage of 
patients who die following perforation is much higher in 
the unoperated rather than the operated cases. 

4. IN I RAC 1 ABLE PAIN. This is produced by 
penetration of the ulcer into neighboring viscera. The 
head of the pancreas is the organ most frequently involv- 
ed, although the gall bladder, liver and colon arc some- 
times involved. The prognosis lor cure of a penetrating 
ulcer by medical management is poor and surgery will 
reduce the morbidity in these cases. 

5. GAS'l'RlC ULCER. Surgery is indicated for 
the treatment of gastric ulcer at an early date because of 
the danger of malignant degeneration. Patients over 40 
in tvhom a gastric ulcer is demonstrated should be oper- 
ated upon as soon as tlie preoperative preparation is com- 
pleted. Patients under 40 should be treated medically, 
but if complete resolution of the ulcer is not demonstrable 
in three months, surgical resection is indicated. In addi- 
tion to these absolute indications for gastric surgery there 
arc several possible indications which may in certain cases, 
suggest that surgical relief is indicated. 

1. INABILITY TO FOLLOW MEDICAL 
REGIME. There are certain people who, de- 
spite the best medical advice, arc incapable of folloiving 
the rigid therapeutic regime necessary for the medical 
treatment of peptic ulcers. There may be the question of 
financial ability. A patient may find it impossible from 
a financial angle to maintain an adequate diet and feed- 
ing schedule, . and to supply himself with the necessary 
medications. More commonly' one finds the type of work 
the patient docs to be in conflict with a strict medical 
regime. Industrial workers and laborers who usually cat 
their noon meal from a mess kit, as well as traveling 
salesmen, bus drivers, etc., who eat the majority of their 
meals in restaurants, are often unwilling or unable to 
maintain the minimum dietary requirements. Finally, the 
patient may be of such a low order of intelligence that 
the necessary cooperation is impossible to obtain. In such 
cases surgical treatment of tlie ulcer may be advised. 

2. ABDOMINAL SURGERY FOR ASSOCI- 
ATED CONDITIONS. It is sometimes discov'cred at 
laparotomy that an unsuspected peptic ulceration exists. 
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occasionally arises during surgery on the biliary 
tract, ventral hcrnioplasty and exploratory laparotomy. If 
the abdomen is open the surgeon has an excellent oppor- 
tunity to examine the lesion directly. If there are no 
other contraindications the ulcer may be treated at t e 
time. We feel it is wser, in the majority of cases, to do 
surgery for the ulcer at the time rather than subject the 
patient to another major operative procedure. We do not 
feel tliat surgery for peptic ulcers should be combined 
with surgery for perforated peptic ulcers. The reason for 
this is that perforation of a peptic ulcer is always associat- 
ed with generalized peritonitis and the failure of suture 
lines is probably enhanced by the presence of this condi- 
tion. It is our policy, therefore, to treat first the perfora- 
tion and then, after all evidence of peritoneal irritation 
has subsided, to treat the ulcer. 

i. CHRONICITY. The question of surgery for 
chronic peptic ulcers, with no indication other than 
clironicity, is probably a debatable point. It is our feeling 
that 18 months of medical management should be suffic- 
ient to indicate whether further relief is to be expected. 
If after tin's period of time symptoms arc as bad or worse 
than when treatment was started, surgery should be re- 
commended. 

OPERATIVK PROCEDURES 

After the decision is made that some type of surgical 
intervention is necessary for the treatment of a peptic 
ulcer, it then devolves upon the surgeon to decide which 
operation to choose to give the patient the greatest a- 
niount of relief. Many operative procedures have been 
described - - - many being merely technical variations of 
the same physiologic principles. We have felt that we 
have been able to resolve these principles to a relatively 
few procedures which can be applied to the treatment of 
ulcers as the individual case demands. The physiologic 
aim of surgery for peptic ulcers is to reduce gastric acid- 
ity and motility. Gastric acidity is reduced by resecting 
the acid-forming portion of the stomacii, by neutralizing 
the gastric secretions with duodenal contents and by in- 
terruption of the nervous pathways which stimulate the 
secretory mcclianism of the stomach. To achieve these 
ends we utilize the following procedures: 

1. SUBTOTAL GASTRECTOMY. This is the 
procedure of choice in the trc.atmcnt of chronic peptic 
ulcerations. It gives uniformly excellent results with a 
minimum of postoperative morbidity. It rcmov'cs the acid- 
forming portion of the stomach and for added effective- 
ness introduces duodenal secretions into the remaining 
portion of the stomach as a neutralizing agent. In 
selected cases this operation can be combined with an 
infrndiapbragmatic vagotomy, which completes the phy- 
Aologic.al potential of surgery. Wc do not recommend in- 
r.i( iapliragmatic vagotomy with subtotal gastrectomy 
or .ill c.ascs. However, there arc certain strong indica- 
tions for supplemental vagotomy and these arc: 

1. H the resection is technically difficult, division 
t t K sagus nerves permits a more adequate mobilization 
O' the esophagus and gastric cardia, thereby facilitating 


a higher resection. This is particularly true in the pyknic 
ty'pe of habitus associated with the transverse or “steer 
horn” type of stomach. 

2. If the ps}’chosomadc component is pronounced, 
it is felt that vagotomy gives valuable supplementary ef- 
fect to the resection. The exact evaluation of the severity 
of the psychosomatic component is difficult to define and 
is determined to a great degree by experience. The t.vpc 
of individual in whom a vagotomy as well as a resection 
is indicated is one who has what has been described as a 
“gastric personality.” These people react to unpleasant 
situations with their stomach, the most common expres- 
sion of this reaction being belching. We do vagotomies on 
all air-swallowers. 

3. If at operation the ulcer is found to be acute, 
hypcremic and edematous, we feel that as complete an 
operation as possible is indicated and, therefore, in these 
cases too, we do a vagotomy. 

2. GASTROJEJUNOSTOMY. This we con- 
sider to be a purely palliative procedure. In the light of 
our present knowledge, gastrojejunostomy cannot be con- 
sidered adequate operative treatment of peptic ulceration. 
Wc, therefore, reserve this operation for cases of inoper- 
able carcinoma of the stomach, or for inoperable condi- 
tions of the pancreas or retroperitoneal lymph nodes, 
which produce a duodenal obstruction. Gastrojejunos- 
tomy, plus infradiaphragmatic vagotomy, is indicated in 
certain selected cases where a subtotal gastrectomy is not 
advised. Such cases arc relatively few, but it is well to 
know that a gastrojejunostomy plus infradiaphragmatic 
vagotomy will give rather adequate ulcer treatment with- 
out the additional time and trauma incidental to a re- 
section. 

3. VAGOTOMV ALONE. Infradiaphragmatic 
vagotomy is probably not a good procedure if used alone 
because of postoperative complications; the most annoy- 
ing of these being obstructive symptoms. If a vagotom.v 
alone is done, obstructive s}mptoms will develop in a 
large percentage of patients. Such cases can hardly be said 
to have benefited from surgery since they still are medi- 
cal problems. For this reason we have abandoned this 
procedure; as well as the fact that in certain cases it is 
impossible to find and divide all the branches of the vag- 
us nerve below the diaphragm. Transthoracic vagotomy 
is particularly indicated for stoma ulcer following re- 
section. Since such ulcerations are not common this pro- 
cedure likewise is not common. A transthoracic vagotomy 
alone is an ill-advised procedure because the patient and 
the surgeon lack the benefits derived from an abdominal 
exploration. 

c liave studied a group of 48 consecutive cases for 
whom gastric surgery was done. A duodenal ulcer was 
present in 36, a gastric ulcer in 5, operable carcinoma in 
4 and a stoma ulcer in 3. The operative procedures used 
were subtotal gastrectomy 35, subtotal gastrcctomv and 
infradiapiuagmatic vagotomy 10, gastrojejunostomy and 
vagotom\- 1 and infradiaphragmatic vagotomy alone in 2. 
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There ivere three postoperative deaths; one ivas due to 
coronarj' thrombosis, one died of a massive pulmonarv 
embolism and one died of pancreatic necrosis of undeter- 
mined cause. 

When these cases ivere grouped according to ages 
several interesting points come to light. The average age 
of the benign lesion was 47.5 years and of the malignant 
lesion 52.5 years. The average age of the operative fatal- 
ity was 57.7 years. When the number of cases is broken 
up into decades, we discover that ive did 4 operations on 
patients in the second decade, 6 operations on patients in 
the third decade, 7 operations on patients in the fourth 
decade, 22 operations on patients in the fifth decade and 
2 operations on patients in the sixth decade. It therefore 
appears that the mortality in this U pe of .surgery increases 
with age, and it is our feeling that this factor should be 
.seriously considered in determining whether or not sur- 
ger)' is indicated in any particular patient. If the 22 cases 
that were operated upon in the fifth decade had, in fact, 
been operated upon in the fourth decade, it seems prob- 
able that the over-all mortality of this group would have 
been less. 

A follow-up questionnaire was sent to those patients 
with benign lesions and 27 reported cither by mail or in 
person, for interview and examination. The period of fol- 
low-up of the.se cases was up to 30 months, and we were 
extremely gratified to find that 24 of these patients re- 
ported complete relief of all ulcer symptoms. Only one 
patient of this group reported that his ulcer symptoms 
were not relieved. This happened to be one of the pa- 


tients m whom an infradiaphragmatic vagotomj' alone 
was done. Everj' one of the cases of resection had relief 
of ulcer symptoms. Two of the patients bad died of other 

causes after leaving the hospital one died in acute 

alcoholism ; the cause of death in the other is not known. 

A gain in weight was reported as being present in 13 
of the 27 cases. This gain in weight varied from 2 to 30 
pounds and averaged 11.8 pounds per patient. This is 
probably somewhat higher than leported by other groups 
but not unusually so. Postoperative gastrectomy patients 
do not gain much weight. Hou-ever, only two of our 
group reported an actual weight loss. Diarrhea was pres- 
ent in eight cases. The diarrhea, however, is reported to 
be intermittent and frequently follows the ingestion of 
cold food or drink. There is rea.son to believe that diar- 
rhea is associated with dietaiy indiscretions and these to- 
gether probabl3' play a part in the failure to gain weight. 

SUMMARY 

1. The factors which make the peptic ulcer patient 
a surgical problem are presented and discussed. 

2. The operative procedures commonly used for 
the treatment of peptic ulcers are briefly described. 

3. Subtotal gastrectomy with or without supple- 
mentary vagotomy i.s the procedure of choice for the sur- 
gical treatment of peptic ulcers. 

4. A series of fortt'-cight cases of gastric surgerj' is 
reviewed. Follow-up studies are reported. Results follow- 
ing subtotal gastrectomy have been uniformly excellent. 
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INTRODUCTION 


The general practitioner can add greatly to his 
range of services to the patient (and incidentally to his 
own income) by careful proctologic study of each case. 
Unfortunateh' most physicians dislike c.\amining the anal 
and rectal regions. These are “dirty” regions. However, 
inasmuch as a very large percentage of malignancy de- 
velops in the rectum, and Inasmuch as these cases arc very 
often discovered upon simple digital examination, the im- 
portance of such e.xamination becomes immediately evi- 
dent. 


'File relationship between other benign rectal condi- 
ions such as hemorrhoids, fissures, fistulas and so forth 
nd the development of malignancy is still under consid- 
ration. No final conclusion can yet be drawn. However, 
here can be no doubt that a chronic irritative process 
nywhere in the body should he removed. 'Fhus, all such 
-V [f, tJie ano-rect.al region should be discovered 
'nated as earli' as possible. 


The relationship between benign adenoma and ma- 
lignancv is more clear-cut. There can be little question 
that most solitary polyps of the rectum, if allowed to 
remain sufficiently long, will ultimatelj' become malig- 
nant. 'Fhus, these lesions require immediate excision. 

Benign pathology such as hemorrhoids, fissures, anal 
ulcers, cryptitis and papillitis, and so forth should be 
discovered as early as possible to prevent further exten- 
sion, to relieve the patient of unnecessary suffering, and 
to avoid unnecessary complication.s. 

Most of these conditions can he diagnosed by the 
general practitioner by simple inspection, a digital exam- 
ination, and the use of a short proctoscope. Sigmoidoscopy 
docs require special training, but is readily learned by any 
practitioner. However, most lesions of the ano-recta 
region can be discovered b_v the short proctoscope, 
bleeding is observed to be coming from a higher level, 
and the practitioner does not de.sire to perform a .sigmoid- 
oscopy, consultation with a proctologist is indicated. 
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The general practitioner bears the brunt of direct- 
ing the patient properly. To him comes the ultimate 
credit if the patient is handled successfully, or the oppro- 
brium if the patient is dissatisfied. The general practi-- 
tioner must consider the economic aspects of consultation 
and surgery as well as the physical needs of the patient. 
Thus, whatever can be done to reduce the cost of procto- 
logic care reflects itself to the credit of the family phj- 
sician. 

The techniques of ambulatory proctology' provide an 
opportunity for a marked reduction in the cost of procto- 
logic surgery. No hospitalization is required even if an 
extensive hemorrhoidectomy, prolapse or procidentia op- 
eration, fistulectomy or e.xcision of pilonidal cyst, may be 
required. These operations are safely performed in a 
properly equipped office, and the patient is returned to 
economic usefulness within one or two days after sur- 
gery. Furthermore, there is no pain associated with sur- 
gery performed in this fashion. There is no pain with 
post-operative bowel movements. These patients are par- 
ticularly grateful, and this gratitude reflects itself to- 
ward the general practitioner who refers the patient. 

The average patient is fearful of rectal surgery. He 
is aware of the usual rcqqirement of hospitalization and 
loss of time from work. He is further fearful of the tra- 
ditional suffering that accompanies such surgery. If the 
general practitioner can assure the patient that he will 
not require hospitalization, that he will return to work 
within one or two days after operation, and that he will 
have little or no pain, this patient will not postpone 
necessary attention. Thus, many patients \n'll be saved 
needless suffering, and occasionally an early malignancy 
or potentially malignant condition will he discovered and 
eradicated. 

Indeed, the very act of e-xamining the anal canal and 
rectum sets the examiner apart as ar unusual physician. 
The average e.vamination unfortunately does not include 
inspection of these regions. Thus, if the general practi- 
tioner includes such study in his approach he will be con- 
sidered unusual and exceptionally thorough by his pa- 
tient. Proctologic study thus becomes e.xtrcmely advan- 
tageous both to the patient and to the practitioner. 

1 he scope of ambulatory techniques is not well un- 
derstood by the average general practitioner. Inasmuch 
as the responsibility for early diagnosis and referral rests 
upon him it becomes the purpose of this paper to present 
the possibilities of this proctologic approach, 

AMBULATORY PROCTOLOGY 

I have previously defined ambulatory proctology in 
the text book of the same name as the diagnosis and treat- 
ment of diseases of the anus, rectum and sigmoid bowel 
without confining the patient to bed'. This treatment 
may be medical or surgical, conservative or radical. If 
t c patient is not confined to bed that treatment is am- 
bulatory. Thus, if a proctologist excises a pilonidal cyst, 
performs an extensive hemorrhoidectomy, or amputates 
a rectal prolapscj and then returns that patient to his 


home, although not necessaril}' to bed, that case has been 
treated by ambulatorj' proctolog)'. 

The very limited interpretation of ambulatory proc- 
tology that considers it to be synonymous rvith the inject- 
ion treatment of hemorrhoids is entirely erroneous. In- 
deed, if the proctologist’s office is xvell equipped, with 
operating table, sterilizers and autoclaves, complete sur- 
gical instrument sets, appropriate anesthetic apparatus, 
and adequate assistance, that office is actually an operat- 
ing room. Under these circumstances all proctologic pro- 
cedures can be performed m'th complete safety to the 
patient. 

These patients may, without undue risk, leave the 
office after operation. Thev often drive their own car 
home. 

This concept is not radical. It is merely a logical in- 
terpretation of the term ambulatory proctology. Ambula- 
tory proctolog}' is not injection therapy. The injection 
treatment of hemorrhoids does have merit in selected 
cases. However, surgery is more often indicated. Inject- 
ion therapy should not be used in those cases where sur- 
gery is indicated. It thus becomes evident that ambula- 
tory proctolog}'^ offers exactly the same techniques as are 
available to the hospital patient. The only important dif- 
ferences are first, the patient’s comfort is a primary con- 
sideration (oil soluble anesthetics and the like), and sec- 
ond, the patient is not hospitalized. The techniques of 
therapy, both surgical and non-surgical, are otherwise 
c,\actly similar to those employed in hospital proctology. 
Thus, any procedure employed in ambulatory' practice 
may be utilized in hospital cases. The scope of ambula- 
tory proctology may be generally indicated by listing the 
pathology that indicates proctologic study. This list 
would he as follows: 

1, Pediatric proctology pathology — fissure, polyp, 
prolapse, megacolon, etc.; 2, Pruritus ani ; 3, Crvptitis 
and papillitis; 4, Anorectal fistula; 5, Perianal and 
perirectal abscesses and infections; 6, Anal ulcer; 7, 
Hemorrhoids; 8, Prolapse and procidentia; 9, Enteroco- 
litis and colitis; 10, Ulcerative colitis; 11, Bacillary dys- 
entery; 12, Tuberculosis; 13, Lymphogranuloma venere- 
um; 14, Venereal diseases; 15, Intestinal parasites; 16, 
Constipation; 17, Melanosis Coli; 18, Diverticulosis and 
diverticulitis; 19, Benign tumors; 20, Multiple adenoma; 
21, Malignant neoplasm; 22, Pilonidal dimple, sinus, 
cy.st, and abscess; 23, Coccygodynia ; 24, Rectal stricture 
and anal stenosis; 25, Anal incontinence; 26, Foreign 
bodies and rectal trauma. 

This list of proctologic pathology indicates in a gen- 
eral fashion the scope of ambulatory proctology. One fur- 
ther category should be added psychosomatic proctol- 

ogy. There is a strong psychosomatic background for 
many types of proctologic pathology. Mucous colitis is 
particularly illustrative of such pathology. Some proctol- 
ogists feel that many cases of ulcerative colitis are psycho- 
somatic in origin. 
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1 he scope of ambulatory proctology is so extensive 
that close cooperation is required betivccn the referring 
physician and the proctologist. In my own practice of 
proctology all patients are referred. Thus, it is to the 
patient’s best advantage if there is close cooperation be- 
tween the general practitioner and the proctologist. Pa- 
tients must be treated as a n-hole. The limited viewpoint 
of an.v specialist is often advantageous. Hotv'ever, it has 
its disadvantages. One of these disadvantages is that the 
patient is often considered as isolated pathology and not 
as an individual. The proctologist must not treat a dis- 
embodied rectum or colon. He must sec the individual 
patient in his entirety, as a human being. Only under 
these circumstances, and this is best accomplished with 
the cooperation of the referring general physician, can 
the patient obtain the very best care. 

INDICATIONS FOR 
PROCTOLOGIC CONSUL'FA'riON 

Proctologic consultation is indicated in all cases 
where the referring physician is not properl)' equipped 
for proper diagnostic stud)'. 7'hus, if the patient presents 
himself for a complete physical examination, and the gen- 
eral practitioner docs not desire to perform a sigmoidos- 
copy, that patient’s examination should be considered in- 
complete until sigmoidoscopy is performed. Thus, it is 
entirely safe to say that every patient who consults the 
general practitioner should cither be sigmoidoscoped or 
referred to the proctologist. When the patient is made to 
realize that this is a concealed area, and that malignancy 
may be present without symptoms, he will immediately 
appreciate the value of such study. He will also appreci- 
ate the thorough nature of the general practitioner, and 
his concern for the patient’s welfare. 

When a patient presents .symptoms related to the 
colon, rectum or anus or tlie perianal area, and the phy- 
sician is not equipped for proper e.xamination, consulta- 
tion is again indicated. If the physician is equipped for 
such study, and the diagnosis is not immcdiatcl)' evident 
after study, consultation is required. If proctoscopic ex- 
amination reveals the source of rectal bleeding to be 
hemorrhoids, sigmoidoscopy should still be performed. 
This is important because the patient may have pathology 
at a higher level as well, possibly an early or advanced 
malignancy. Thus, the obvious diagnosis must not be ac- 
cepted at once. It is essential that .study be completed be- 
fore any diagnosis is made. 

The major indications for consultation in sympto- 
matic cases are bleeding, pain, protrusion, discharge, pru- 
ritus ani, constipation or diarrhea. An unaccounted for 
anemia is a further indication. Thus, it will be the rare 
patient who does not require careful proctologic study. 
This study may be performed by the general practitioner 
if he is properly equipped. If the equipment (or inclina- 
tion) is not available, the procfrlogist must bf consulted. 

y instruments required 

'>e general practitioner can perform an adequate 
Ion with verv few instruments. His most im- 
struments ale his eyes and hands for inspection 
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and digital e.xamination. Ileyond that a .simple procto- 
scope will suffice for preliminary stud)'. Sigmoidoscopy 
will be indicated in many cases. However, the average 
general practitioner may not desire to perform such ex- 
amination. 

It is indeed true that a table permitting inversion of 
the patient simplifies such study. Such equipment is often 
essential to facilitate proper sigmoidoscopic examination. 
If the general practitioner docs not wish to so equip his 
office the proctologist .should be consulted. 

An) of the standard proctoscopes and sigmoidoscopes 
are useful. It is probably best to use a proximal-light 
type of sigmoido.scope. The distal-light instruments may 
present a confusing picture, and the bulb is often obscur- 
ed by feces, mucus or blood. Thus, technical difficulties 
may result in missing the diagnosis when a dhtal-ligbted 
instrument is employed. 

Of the simple proctoscopes a tubular instrument 
without slot is preferable. An anoscope should also be 
part of the physician’s equipment. The Hirschman ano- 
scope is particularly suitable. 

Highly specialized instruments such as my own sigmo- 
idoscopes arc not suitable for the general practitioner- •' ■*. 
Indeed, even the proctologist will find it difficult to em- 
ploy these instruments unless his office is equipped with 
special plumbing connections: However, these latter in- 
struments arc not always necc.ssary. In most cases the 
diagnosis is readily made by routine examinations. 

A biopsy punch is useful but expensive. Further, it 
is probably best to consult the proctologist U'hen biopsy is 
required. X-ray apparatus is valuable for barium colon 
enema studies. If tbe general practitioner does not feel 
qualified for such study, it should be referred to the ro- 
entgenologist or the proctologist who is properly equip- 
ped. 

No other equipment is necessary for examination by 
the general practitioner. Careful inspection of the sacro- 
coccygeal area and the perianal area, digital examination 
of the anal canal, procto.scopy and .=ometimes sigmoidos- 
copy, constitute an entire!)' adequate e.xamination in most 
cases. If further stud)’ is required the proctologist should 
be consulted. 

THERAPY AND THE 
general PRACTITIONER 

All non-surgical proctologic therap)' mav be safely 
handled by the general practitioner. Indeed, when the 
patient does -not require surgery it is always my practice 
to refer him back to the general practitioner for necessary 
treatment. Indeed, even if surgery is indicated, and if the 
general practitioner is so inclined, he m.ay assist at opera- 
tion and be entrusted with the major share of post-operat- 
ive management. 

The early stages of pruritus ani, once an adequate 
diagnosis is made, can be properly treated by the general 
practitioner. Chronic, resistant cases are .best referred to 
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the proctologist. Tattoo-ncurotomy will be necessary in 
most such cases.'’’ " s y lo 

Early cr} ptitis is readily treated by the general prac- 
titioner. However, an adequate diagnosis must first be 
made. If surgery is indicated the general practitioner will 
usually prefer referral to the proctologist. 

Ano-rectal fistula does not fall within the domain 
of the general physician. In practically all such cases 
surgery is indicated. The perianal and perirectal abscesses 
and infections that result in such fistula also require 
specialized attention. It seems a simple matter to open 
such abscesses. However, unless the incision is properly 
placed subsequent fistula surgery becomes unnecessarily 
complicated. Thus, inasmuch as the proctologist will be 
required when the fistula develops, it is probably best to 
permit him the opportunity to incise and drain the in- 
itiating abscess. 

Anal fissures are readily treated by the general prac- 
titioner. However, once the chronic ulcer has become 
established, surgery is indicated. 

Internal hemorrhoids, when bleeding is the major 
indication for treatment, may be treated by injection 
therapy. This may be performed by the general practi- 
tioner if he is so inclined. When the hemorrhoids become 
complicated by prolapse or thrombosis, or in any other 
fashion, consultation is necessary. 

Prolapse, niay occasionally be treated safely by in- 
jection therapy. However, most cases require .surgery. 
Thus, consultation will again be indicated. 

Colitis is often difficult to classify. However, once 
diagnostic study is completed, and classification is accur- 
ate, therapy may be entrusted to the referring physician. 
In all cases it has been my practice to return the patient 
to the referring ph5'sician together with a report of the 
complete diagnostic study, and a complete outline for 
subsequent therapy. These patients often have a strong 
emotional background. The family doctor is in an excel- 
lent position to understand this background, and to pro- 
vide the proper therapy. 

Lymphogranuloma venereum is infrequent in priv- 
ate practice. These cases are be.st treated by the proctolo- 
gist. However, the picture is rapidly changing with the 
development of the newer antibiotics. It may well be that 
antibiotic therapy (aureomycin) will bring lymphogran- 
uloma venereum within the range of the general practi- 
tioner. 

'I'he other venereal diseases involving the rectum 
and anus require careful diagnostic study. Once the diag- 
nosis is established therapy is readily managed by the gen- 
eral physician. 

Intestinal parasites merely require adequate diagnos- 
is. Beyond that point the referring physician usually' re- 
quires no consultation. 

Constipation and diarrhea are often indications for 
consultation and complete proctologic study. However, if 
le study reveals no need for surgical therapy, the thera- 
sician^ ^^'^^gement may be returned to the referring phy'- 


When a diagnosis of benign tumor or malignant 
neoplasm has been made the referring physician will us- 
ually prefer further management to be in the hands of 
the proctologist. 

Pilonidal dimple, sinus, cyst or abscess are best left 
with the proctologist. These arc surgical conditions. 

Most cases of coccygodynia require careful study. 
Once the diagnosis has been established general medical 
management may be entirely adequate. If surgery' is in- 
dicated the proctologist should be consulted. 

Rectal stricture and anal stenosis arc problems for 
the proctologist. The same may be said for anal incontin- 
ence, and most cases of foreign bodies in the rectum. 

Thus, either alone or in cooperation with the proc- 
tologist, the general practitioner finds an extensive field 
of action in proctology. 

CONCLUSIONS 

Proctology', (particularly ambulatory proctology), 
has much to offer the general practitioner and his pa- 
tients. Study of the anus, rectum and sigmoid is indicated 
in all general physical examinations. Both benign and 
malignant pathology will be discovered in early stages if 
such examination is routine. 

The techniques of ambulatory proctology may' be 
employed by the general practitioner in many cases. 
Whether in the hands of the general practitioner or the 
proctologist these techniques avoid hospitalization and 
loss of time from work. Thus, necessary treatment and 
surgery will not be postponed on an economic basis. 

Rectal surgery, properly performed, is free from 
pain not only during, but after operation. These patients 
are especially grateful both to the general practitioner 
and the proctologist. 

The scope of ambulatory proctology is defined, and 
is found to include all pathology of the anus, rectum and 
sigmoid and pilonidal disease. The simple instruments re- 
quired for proctologic study are described. 

Indications for proctologic consultation are detailed. 
'Fhesc indications are seen in both symptomatic and a- 
sy'mptomatic patients. 

The role of the general practitioner in proctologic 
therapy is described. Many proctologic conditions can be 
treated by the general practitioner alone or in conjunc- 
tion with the consultant. 
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With Ulcerated Aberrant Gastric Mucosa 
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INTRODUCTION 

A Meckel’s diverticulum is derived from the emphaio- 
mcsenteric or vitelline duct which is an anlagc of early 
fetal life. Gray' .states that it disappears at the seventh 
week of embryonic existence but in about three percent 
of cases its proximal part persists :rs a diverticulum. The 
Meckel’s diverticulum results when the distal end closes 
- and the ileal end remains open. • It is located usually one 
to three feet proximal to the ileocecal valve and on the 
anti-mesenteric border. In Alcckel’s diverticulum there 
may be gastric mucosa/ duodenal mucosa, jejunal mucosa, 
or pancreatic muco.«a. These tissues may give complic.a- 
tions which one finds in the Meckel’s diverticulum. 

The first case of gastric mucosa in a Meckel’s divert- 
iculum was reported by Denecke." This was recorded 
in 1902. Deetz’*, five years later, pointed out the occur- 
rence of gastric muco.sa and stressed the peptic character 
of. ulcer in Meckel’s diverticulum. Lindau and WulfU 
called attention to the secretion of hydrochloric acid in 
the gastric mucosa in a Meckel’s diverticulum and they 
also pointed out the fact that the hydrochloric acid secrc- 
|L tion occurs 'simultaneously with the same activity of the 
■ stomach. 

W REPORT OF A CASE 

, J. 0., a boy, age sixteen, was seen July 30, v/i}h a histo»^y of 
months previous severe pain in his abdomen, loc 1 zed around the ombilcus. 
The pain was a twisting type, spasmodic in nature, severe in character’. It 
would occur about four hours after eating and sometimes earlier — to within 
an hour. Food sometimes relieved and occasional'y did not refieve th© 
pain. If the pain became very severe the patient was nauseated and vomH- 
ed profusely. This pain would last anywhere from a hall to four hoor$-*dt 
times so severe that the patient Would lie on his abdomen and put his 
hands to the area of the umbilicus wllh a firm pressure, which gave some 
relief. These attacks became more frequent and severe. The patient lost 
weight — from one hundred thirty pounds do<vn to e'.ghty-four. Before this 
patient was seen-~in another clinic, an appendectomy was performed 
through a small McBurney incision with probably no exploration, because 
fhe Mffcke)'s diverticulum was not found and the patient's symptoms were 
not relieved. . 

Medicdfion, like anti-spasmodics or ulcer alkaline therapy or ulcer diet 
did not help. The attacks became more frequent. 

DIAGNOSTIC PROCEDURE 

Gastro-intestinaf study showed the esophagus was normal, the stomach 
of a fish hooV type. The cap visualized with difficulty but finally appeared 
norma), there being a fairly marked amount of spasm present. The first 
and second portions of the duodenum were enlarged, showing early mcs. 
enteric Ileus- In two hours the stomach was three-fourths empty and th© 
small intestine was dilated showing a mucosal paHern typical of a disturb- 
ed motility of the small mtesf/ne. 

In five hours there was observed a small area of barium which was con- 
sidered to be f^eeVeVs diverticulum, shown in Figure I. 

(From the Surgical Service of V/oman's Hosp:-tsl, CJevsJand, Ohio) 
Submitted December 23“, 1943. 





Gastric analysis shoi^cd In two hours' fractional analysis a low norrraf 
ccldity, (Figure 11). 
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FIGURE II 

Operative procedure was advised because medication gave no relieh 
The patient was operated under continuous fracf'onal spinal anesthesia- An 
eight-inch right peri-rectus incision was made. The abdomen was explored 
thoroughly. It was found that the second po-tion of the duodenu.m w3.- 
moderately dilated, confirming the dlagnos's of a mesentertc deus. Tre 
right ascending colon mesentery attachments were almost absent, resulting 
in a mobile cecum. Further exploration showed a Meckel’s diverticulum ■ 
two feet proximal to the cecum. It was delivered from the abdomen an 
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the ir.testine further erplored. Ihe obvious picture was the mesenteric leaf 
of the small Intestine with Its lymphatic distribution from Ihe Mecttefs di- 
ertlculum to the cecum showing a large number of firm lymph 'nodes rang- 
ing up to one centimeter in diameter. They were firm to palpation. They 
were also present in the lymphatic distribution on the Meckel's diverti- 
culum. These were observed even previous to the finding of the Meckel s 
diverticulum. This was so characteristic when the cecum was brought into 
the operative field that at once a lesion was suspected in the small intes- 
tines because of the character and localitatlon of the lymph nodes. 

The Meckel's diverticulum was brought forward and the tip of it was an 
enlarged firm h:rd area with the characteristic feel of an Intra-ulcer lesion. 
The Meckel's diverticulum and a small portion of small intestine were re- 
sected and a lateral anastomosis was performed by the usual interrupted 
silk technique with an opening two Inches in length. The abdo.men was 
closed in the usual manner. A small catheter drain was inserted to drain 
the peritoneal cavity. The patient made an uneventful recovery and has re- 
Gained his normal walgHt, remaining symptom free. 

pathological report by doctor SIMON KOLETSKY, PATHOLOGIST 

GROSS: Pathological Description Specimen consists of 

(a) A short segment of small intestine, (Ileum), ^ cm. in length and 3.5 
cm. In circumference, containing a Meckel’: diverticulum. The latter arises 
from the free or anti*mescnterlc portion of bowel, is 5 cm. In length and 3 
cm. in circumference. The proximal 3 cm. of mucosa Is grayIsh*pInV. intact 
and resembles that of small bowel. In t'r.c distal two cm., the mucosa 
Is thick, has a mosaic contour and Is covered by a thin layer of mucinous 
fluid giving an acid reaction to Congo Red indicator. Near the tip Is a 
deep, round, sharply defined, penetrating ulrer, 8 mm. in diameter with 
firm, nodular. hro'^rUh^rtd base, sharply defined edges and a pale white, 
cross-section which appears to penetrate through the muscular coat. 

(b) A round nodule, ! cm. in diameter, the outer aspect of which is 
covered by a thin. Intact, gray fibrous capsule. Cross-section reveals an 
architectural pattern suggestive of lymph nodes. Cortex and medullary 
portions are preserved. The cut surface is soft to moderately firm, pale 
gray and homogeneous. 

MICP.OSCOPIC; Figure 111 shows pho‘omIcrographIc picture of ectopic 
gastric mucosa and ulcer area In Meckel's diverticulum. 



MICROSCOPIC DESCRIPTION 

(a) The ulcer extends to serosa v/Ith obliteration of the usual layers of 
intestine. The base shows a superficial necrot'c layer Infiltrated with poly- 
morphonuclear leukocyte: and lymphocytes and beneath this there is a 
mass of granulation tissue, richly vascularized with capillaries and also in- 
filtrated -with lymphoid cells and polymorphonuclear leukocytes. At the 
ba..^ ** * ^f^nser layer of moderately cellular, collagenous stroma. 

No Indication of neoplastic change is found. There are regions of active 
fibroblastic proliferation. The mucosa at the edge of the ulcer is of both 
small bowel and gastric type. In the ialter there are numerous typical' 
closely approximated small tubule: of the fundal type, containing both 
chief and also parietal or add cel!:. 


PHOTOMICROGRAPHIC PICTURE OF THE LYMPH NODE 





FIGURE IV 

(b) The nodule shows the structure of lymph node with preservation of 
the usual architectural pattern. In cortex arc numerous large follicles 
with hyperplastic secor^dary centers composed of immature lymphoid cells. 
The follicles arc separated by diffuse mosses of mature lymphocytes sup- 
ported by a delicate reticular stroma showing focal reticular cell hyper- 
plasia, al;o considerable edema and hyperemia. The capsule of the node is 
intact and shows focal exudation of mature lymphoid cells. 

DIAGNOSIS: Acute and chronic ulcer or Meckel's diverticulum of Ileum. 
Hetcfotopic gastric mucosa of Meckel's diverticulum. Lymph node, (mes- 
enteric) the seat of hyperplasia. 

A second case of t/eckel’s diverticulum was found In a patient, V. K., 
age twenty, operated on for pelvic pathology. An exploration showed 
that there vras a Meckel’s diverticulum measuring 9 cm. long by 1 cm, in 
diameter, with no evidence of any thickening suggestive of any ^be^riint 
mucosal changes. Exploration showed no enlargement ol any lymph nodes 
in the mesenteric lympatlc distribution of this Meckel's diverticulum. 

Pathological findings of the Meckel’s diverticulum showed no abnormal 
changes in the diverticulum. It was removed because of the fact that it 
was long and constricted at the neck where It entered the small Intestine. 

Three other cases of Meckel's diverticulum have been found Incidental in 
laparotomy for other conditions— with no enlargement of the glands In the 
mesenteric leaf of lymphatic distribution of t/eckel's diverticulum. 

These five cases prove that incidental Meckel’s diverticulum with no in- 
fection or oberrant or gastric or pancreatic mucosa does not give enlarged 
mesenteric lyrnph nodes. 


DISCUSSION 

The literature was searched for a picture of hyper- 
platia of lymph node in ectopic or aberrant gastric mu- 
cosa in Meckel’s diverticulum. \Vc were unable to find 
a description of the pathological hyperplasia of the lymph 
nodes which was obser\'ed in this case. We feel that 
probably this is a very important point in operations such 
as recurrent interval appendicitis because if the enlarged 
nodes occur in the mesentery leaf of the small bowel 
when appendi.x is delivered it is imperative that further 
exploration be done to make sure that one is not dealing 
with a Meckel’s diverticulum with aberrant or ectopic 
gastric mucora in Meckel’s diverticulum. 




1. Meckel s diverticulum with gastric mucosa witi 
ulcer excreting acid was described in which the regiona 
lymph nodes showed hyperplasia due to the ulcer in th 
aberrant gastric mucosa in the Meckel’s diverticulum. 


2. The importance of further exploration of the ab- 
domen is emphasized when an interval appendix opera- 
tion IS being performed through a small incision, or in 
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cxplonition of tlic abdomen for obscure pain in the riglii 
ioivcr quadrant. In such cases, if the rc^^ional lymph 
nodes in the small intestines proximal to the colon show 
lymphatic h}’pcrplasia a search for a Meckel's diverticul- 
um with aberrant gastric mucosa should be done. 

3. We feel this lymph node hyperplasia has not been 
emphasized sufficiently in previous papers on Meckel’s 
diverticulum with ectopic gastric mucosa or pancreatic 
tissue to alert one to the significance of these findings. 

4. Hyperplasia of the regional lymph nodes in a Meck- 
el s diverticulum with ulcerated aberrant gastric mucosa 
is found only when a Meckel’s diverticulum ha.s a com- 
plication of aberrant or gastric mucosa. This is proved 


by the report of /ivc cases of Meckel’s diverticulum. 
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Effects Of Malnutrition Upon Mothers And Infants In Naples 1945 

By 

EMMA DOWLING KYHOS, M.D.*, NICOLA VAGLJO, .M.D.. AND ELMER L. SEVRINGHAUS M D * 

Nuti.ky, N. J, 

Ass istei! By 

DOROTHY HAGEDORN, R.S., AND MARJORIE KNOWLTON, B.S. 


During the summer of 1943 a plan was evolved by 
the Service Committee of the American Unitarian Asso- 
ciation to combine relief feeding of some portion of war- 
devastated Europe with the scientific study of nutritional 
problems. In January of 1944 the Service Committee of 
the Congregational Christian Churches offered to share 
in this program, thereby making a more comprehensive 
program and a larger team possible. Deliberate selection 
of personnel and equipment was undertaken by jcini 
chainnen (E, L. Sevringhaus and M. 13. Visscher). The 
United Nations Relief and Rehabilitation Administration 
requested the team to carry out its program under the 
joint sponsorship of U. N. R. R. A. and the Service 
Committees, both of the American Unitarian Associa- 
tions, and of the Congregational Christian Churches as a 
“non-reimbursablc loan” from the jatter groups. This ar- 
rangement afforded not only official permission to enter 
an area, but also provided transportation and subsistence 
costs for part of the personnel, and much of the bulk 
food of staple types. Since the first area open for such 
work was Italy, the members of the team began to reach 
this country in April, 1945. The organization plan pro- 
vided for two teams working simultaneously, one con- 


ducting a series of spot surve)'s while the other made de- 
tailed studies in one city on correlations between the nu- 
tritional status and health both before and after relief 
feeding. 

Italian nationals who were emploj'ed :is associates 
included physicians, nurses, medical students, and clerical 
workers. In conference with Dr. Roy Butler, Dr. A. J. 
MacQueeny and Dr. J. Metcoff of the UNRRA staff, 
the code system of signs and symptoms of nutritional de- 
ficiencies designed by Dr. A. Hughes Bryan for interna- 
tional use by UNRRA teams, was expanded, and defini- 
tions of the terms agreed upon. Drs. MacQueeny and 
Metcoff also participated in training Italian examiners 
for the work. A mobile team operating, at first under die 
direction of Dr. E. L. Stebbins, and later under Dr. 
James Perkins, made observations in eight different com- 
munities from north to south, both devastated and un- 
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damaged. 'I'lieir observations will be reported separately 
elsewhere. One feature of the work of their team was 
the examination of 19,271 chests with a portable photo- 
lluorographic X-ray unit loaned by tbe U. S. Public 
Health Service. This survey showed the incidence of tu- 
berculosis to be from 0.7 to 3.7 per cent in the areas 
studied and in one area of Naples they found an incidence 
of 6 per cent. It was also apparent that the incidence of 
typhoid, malaria and diphtheria was increased. Blood 
smears used as a diagnosis for malaria revealed wide dif- 
ferences between communities. The special dental aspects 
of this survey study have been published in part (1). The 
incidence of frank vitamin deficiency diseases was low, as 
has already been reported for some parts of Italy by Mac- 
Queeny and Metcoff (2). Acute and old rickets were 
extremely frequent, in agreement with the report of these 
authors. 

During the initiation of this survey program it be- 
came apparent that an exceptional opportunity for the in- 
tensive study of the results of supplementary feeding ex- 
isted at the Medical School of the University of Naples. 
In the immediately adjacent buildings of the three de- 
partments necessary to the proper conduct of the study, 
(i, c. dental, pediatric, and obstetric and gynecology) 
and with the cordial cooperation of Prof. Auricchio 
(^Pediatrics), Prof. Giardino (Dentistry) and Prof. 
Tesauro (Obstetrics and Gynecolog}')i the eight Ameri- 
can members of the team, under the direction of Dr. 
Sevringhaus, employed ten Italian physicians, two nurses 
and several clerical assistants and interpreters. The 
equipment still available in the Italian hospitals combined 
with that purposely provided by the team made possible 
some of the laboratory procedures which were essentia! 
to the assay of nutritional deficiency states and to the de- 
tection of diseases as well as the customary case histories 
and physical examinations. Arrangements were made to 
provide an Italian baker with wheat flour, to which var- 
ious adjuvants, such as soya flour, wheat or corn germ, 
or sun-flower seed flour, had been added, thus Ioav« ot 
bread using this flour were obtained and superposed food 
distribution pvas undertaken. Similarly these blended 
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flours were made up by an Italian mill into the conven- 
tial “pasta” forms. These materials together inth pow- 
dered whole milk, powdered skim milk, cane sugar, dried 
beans and peas, and small amounts of canned fish, lard, 
S cocoa p„>v;icr, provided by UNR^. formed the 
food supplies issued to patients accepted for the studj. 
The recipients were limited to children and ~n be- 
cause of the terms of the agreement covering UNRKA 
assistance to Italy. The special pif Jems to be reported 
include nutritional and general health status of pregnant 
women and of teen age girls in 1945. A report on some 
problems of infant nutrition has been made by Dr. Frank 
Gollan (3). Reports of other phases of the work of the 
Italian Medical Nutrition Mission will subsequently ap- 
pear. 


PREGNANCY STUDIES 

Examinations and observations on approximately 
200 pregnant women were obtained in the I, M. i . - ■ 
clinic in the period from July through December 194b. 
These women were, for the most part, prenatal out- 
patients from the Hospital’s Obstetric Service. A small 
number came as referrals from the Naples UNRi^ 
(welfare) staff and other sources. It was planned that 
the subjects selected should be in the last trimester o 
pregnancy and that no food supplements other than vita- 
mins and* iron salts would be given until after ^deliver}. 
Observations on mothers and babies were designed for 
use in evaluating the nutritional status and effect of the 
mother’s diet on pregnancy, labor and the off-spring. 
Data quoted relative to the mothers were obtained at the 
first e.xamination, before any diet supplementation was 
supplied. 

Since we could find no comparable earlier studies 
reported in the Italian literature it was neccssart' to com- 
pile such summaries as were possible from the hospital 
records in order to have data on pre-war nutritional stat- 
us and general health for purposes of reference and com- 
parison. Since the translation into English terms and the 
tabulation of data from the Hospital record sheets was a 
time consuming task it was necessary to choose certain 
time periods which would reflect the contrasts in food 
supply and therefore general nutrition. The dates cho:en 
as representing, according to resident Italian doctors, t\p- 
ical periods were 1939, pre-war nutrition; 1944, year of 
most severe food shortages; and 1945, increased food 
consumption because of available American military' and 
UNRRA supplies. 

SELECTION OF CLINICAL MATERIAL 

No difficulty was encountered in obtaining a suffic- 
ient number of subjects to fill in the series of the desired 
size since the outpatient group and those patients referred 
by others brought new subjects as rapidly as they could 
be handled. 

The patient's history was obtained on her first visit 
by one of the interpreter staff who had been trained by 
us to .assist with the medical records. The dietary history 
included information on the number of times per week 
that meat, fish, cheese, eggs, milk, and fresh fruit were 
c.atcn. TIic economic status was judged on the basis of the 
daily income, the .amount spent for food, current food 
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prices, and the number of persons fed. It was noted how 
long the economic level present at tlie time of examina- 
tion had been maintained at that level and how the pres- 
ent diet differed from the former. In taking the case his- 
tories, attention was also paid to the possible influence of 
wartime conditions on the incidence of diseases, ordinar- 
ily considered prevalent in that region, and the bearing 
that these findings might have on the nutrition of the in- 
dividual. The number of pregnancies, the complications 
thereof and number of living children were carefully 
checked; these data and pertinent observations will be 
published separately by Dr. L. W. Sontag. 

METHODS OF EXAMINATIONS 

The physical examinations were complete except for 
pelvic and rectal examinations which were done routinely 
in the regular prenatal clinic. All items included in the 
code system of signs and symptoms of nutritional defic- 
iencies, previously' mentioned, were checked and, in addi- 
tion, a number of anthropometric measurements were 
routinely made. Some of the group were examined in the 
1. M. N. M. dental clinic and most of them were exam- 
ined by fluoroscopy. 

The laboratory' work originally planned could not 
be completed on all subjects but one or more hemoglobin 
determinations and red blood cell counts as well as urin- 
alysis and blood Wassermann tests were done on nearly 
all of the patients. Blood determinations of vitamin A 
and carotene, vitamin C and serum protein were done in 
a fair proportion of cases. There were also a number of 
stool examinations for parasites made in this group. 

The pregnant women were seen at interv'als up to 
the time of delivery. Observ'ations during hospitalization 
were made by Dr. Vaglio since he was one of the hospi- 
tal staff physicians who had been assigned to the I. M. 
N. M. team. Fairly complete labor records and labora- 
tory’ data were thus obtained as well as follow-up reports 
on both mother and infant. It was usually possible to ob- 
tain weights and measurements on infants but only a few 
of the much desired X-rays of bone development could be 
made because of the electric power failures and other 
shortcomings which rendered the X-ray facilities inade- 
quate. 

■TABLE 1 

Number of Pregnonctes «nd Incidence of Complications of the 
Clinica Ostetrica, Naples 



IBS'! jj 1944 j} 1945 

Cases 

per cent j|Cases 

per cent HCases 

per cent 

Total pregnancies 

550 

100 

i 257 

1 

tj 

100 II m 

too 

Full term deliver'cs 

427 

77J> || J69 

53.3 ,i 455 

57.1 

Abortions 

123 

22.4 jj 97 

35.3 ; 217 

31.9 

Extra-uterine 

pregnancies 

0 

i; 

n ' 

’! 7 

1.0 

Toxemias 

2 

0.3 

i i 

1 

0.4 i! 9 

13 

Complications at 
delivery 

94 

17.1 

94 

35.2 !i 155 

223 

Cfher complications 
of pregnancy 

53 

9.5 

1 

! 32 

12.0 ! 212 

31.2 

Total complications f J 77.} 

' 127 

47.6 !■: 375 

55.3 
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OBSERVA'rJO^’S 

The data on pregnancies and complications (Table 
1 ) arc based entirely upon the diagnostic groupings of the 
Italian staff of the Clinica Ostctrica. This was done so 
that uniform standards bettveen the years 1939 and 1945 
would be assured. The women in this group ivere all de- 
livered in the hospital and whatever abortions occurred 
took place in the hospital, and the Italian staff consider- 
ed that these abortions were essentially spontaneous. Non- 
tlierapeutic induced abortion seems to be an infrequent 
problem in this hospital. It is, therefore, considered to be 
significant that the proportion of pregnancies which ter- 
minated in abortion was definitely increased during 1944, 
the .vear of greatest dietary stringenc.v, and that there was 
some decrease in their number at once in the next year. 

The toxemias which were relatively infrequent, be- 
came more numerous soon after the food suppl.v was im- 
proved. This has been observed in other studies (4) (5) 
(6). The striking increases in the various complic.itions 
of pregnancy and of deliver}- in the later years undoubt- 
edly must be related to the increased incidence of various 
infectious illnesses as well :is with the nutritional status 
firr sc. 


TABLE 2 

Number of Bab>j Born at fhe CImica Objfafrica, Naples 


1 

Totals 1 

1 1939 

1 i 

1 1945 

635 

1 

1 

Males j 

227 

1 to: 

1 

Females j 

218 ; 

1 I 

2)7 

Stillbirths 1 

54 112.4%) ] 

1 23 (132%) 

1 80 (172% ) 

Males j 

30 i 

15 1 

45 

Females ] 

1 

8 1 

35 

Twins j 

® 1 

8 1 

IS 

Males 1 

1 

5 1 

3 i 

4 

Females j 

' ! 

' 1 

7 


The decrease in the number of pregnancies (Table 
1 ) and in the number of babies born (Table 2) in 1944 
is to be expected as the result of disrupted family life, ab- 
sence of most Italian men in militaiy- sendee before the 
Allied forces entered Italy in the latter half of 1944. The 
increased number of stillbirths which paralleled the in- 
crease in the incidence of abortions and complications of 
pregnancy^, lends added weight to the impression that tnc 
stresses of the time told heavily on the reproductive mor- 
bidity. It is interesting to compare observations made by 
Italian medical men in a portion of Italy (Verona) which 
suffered far less restriction than Naples, but which arc 


reported as shoiving similar direction to the changes in 
effects upon mothers and infants to those we present (7) 
Whether any significance can be attached to TeTn 
ed number of males born in 1944 and 1945 in totals of 
tins magnitude may be questioned. 

Using the statistics for average ive/ghts on Italian 
non-pregnant women collected before the war as a refer- 
ence standard, it was found that 25% of the pregnant 
uomen m our group u-crc below and only 1% above that 
stand.'ird. Since a starcliy diet predominated it may be 
possible that even these weights iverc influenced by the 
presence of some tissue edema. Clinical observations sup- 
port tins contention. 


The anthropometric data ohtained from measure- 
ments made ivithin the first three days after delivery arc 
given in I able 3. 4'lie standards used are from data on 
Jtalian children published by Krogman (8) and these 
figures ivcrc selected for our purpose by Dr. Krogman as 
being tlie most accurate for the population group being 
studied. (It w.as a matter of mutual regret that Dr. 
Krogman ivas not able to be a member of the team work- 
ing in Italy as had been originally planned). It is clear 
from these tables that the length and weight of infants 
of both sexes were decreased significantly in 1944, as 
compared with 1939. Also there is a consistent tendency 
in 1945 to return tou-ard the 1939 levels of both length 
and ivcight. Evidence of this type of influence of matern- 
al nutritional levels was to have been c.xpeeted. (4) (6). 


TABLE 4 

DisU'button of Biood VHamm A and Carotene Leyeh 

(tn y'omen) 


uaro.cne Micrograms 

Vitamin A. Units per lOO ml. 

• per 100 ml. j3D.iVj43.49jSg-69]6j-69|70-79|ju.69j?0-97jl(»-)09-/iai20jl20.f 

250-300 j 

1 ’ 1 1 1 i 1 1 1 ; 

200-24? 1 f 

i 

i i 1 8 i ' 1 ' ! ' 1 f 1 

I50-J5? j 

! i ' 1 M 1 • i j ' 1 

(0014? 1 

1 ' 1 i 1 M M 1 1 ' i 


In line with observations made by numerous other 
investigators, we failed to observe any correlation be- 
tween the blood levels of carotene and of vitamin A 
(Table 4). The absence of a large proportion of women 
with strikingly low vitamin A levels is important since 
the complaint of an extremely low fat diet u-as universal, 
dairy fats were rarely available, and fishing had been 
seriously reduced as a result of the military operations. 
The use of green colored vegetables, including peppers, 
is probably responsible for the maintenance of an ade- 
(luate supply of carotene. 


TABLE 3 

Measoremenfs of Italian Babies at Birth 


LENGTH 

J Males 

I (Krogman standard 50-3 cm.) 


Females 

(Krogmon standard <S>6 cm.) 


Males 

(Krogman standard 3.13 Kg.) j 


T^! - ,1 jb- t .7- . 504- 1 totsk n « 


under ! 47.S i 49.9 | 


1939 No. | 23 

% I 12.4 

1944 No. I I? 

%l 21,6 
19S5 No. | 32 
14.7 


I IS I £.1 i 
I 8.6 I 33J I 
I 20 I 22 I 
I 22.7 i 2S.0 ! 
) 39 1 7< I 
I 17.9 ! 33.9 I 


r i -ii.? I 49.9 I 
I 19 I 91 i 
I 10.6 I 50.9 1 
) 13 ) 21 I 

I 27.9 I 30.9 ! 
I 29 I B9 1 
1 15.9 1 43.6 I 


11 under I 33 i over 

179 II 116 1 60 I 70 

U SU i 17.7 I 31.0 
6B 11 63 i 10 1 ~ 22 

11 68 I 10 1 22 

183 il 159 ~r35 I 60 
11 62.6 1 13.8 1 23.6 


V/EieHT 

Females 

(Krogman standard 3.09 Kg.) 
3.1 or t 3.1- I 3.2 or I Totals IT 

un der 1 3.2 I over I !L 

"~ri7 I 33 T 63 I 2ie II 

53.7 I 17.4 1 23.9 I II 


SO { 6 1 18 I 74 II 

67.6 I 6.1 I 263 1 

M3 I 38 1 36 I 217 II 

65.9 1 17,5 i ISA i !i.. 


65.9 1 17.5 
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Difficulty ivas experienced in correlating skin les- 
ions with possible vitamin A deficiencies, since lack of 
soap and poor hygiene of the skin were common. 


table 5 

Blood Flasma Ascorbic Acid Levels in 173 Pregnanl V/omen 


Number o! Patients 

Mg. Per lOO MI- 

3 

TTO 

5 

I.I-I.I9 

2 

1.0- 1.0? 

4 

0.9-0.9? 

2 

o.e-o.e? 

13 

0.7-0.7? 

e 

0.4-OA? 

9 

0.50.59 

18 

O.'l-O.-i? 

21 

0J-0J9 

7 

0.2-0.79 

13 

0.(0.I9 

5 

0.01 0.09 

13 

None 

123 

Total 


The blood plasma ascorbic acid levels (Table 5) 
differ widely, and almost one-fourth of the group show- 
ed levels of 0.7 mg. or more. Nearly half the women had 
levels less than 0.4 mg. This wide variation apparently 
reflects the great individual differences in the use of fresh 
fruit and vegetable foods. These were usually available 
in the markets in Naples, although the se,asonaI supplies 
of oranges and tomatoes made continuous dependence up- 
on these optimal sources of ascorbic acid impossible for 
most women. 

Attempts were made to establish correlations be- 
tween the gingivitis observxd in 88 per cent of the.se wo- 
men, and their ascorbic acid levels. In some women ascor- 
bic acid supplements were given, whereas in others the 
supplements were either pyridoxine, niacinamide, ribofla- 
vin, or vitamin A. We were convinced by subsequent ex- 
aminations, which were confirmed by Kodachrome photo- 
graphs in sevxral cases, of definite improvement in the 
color of the gingivae after the use of at least three dif- 
ferent vimmins; ascorbic acid, pyridoxine, and vitamin A. 
Howe\'er, conditions did not .allow us to make long-term 
studies on enough of these women sufficient to establish 
any extensive improvement in the gingivitis. 

While examining these women for the commonly 
recognized evidences of nutritional inadequacy, we sel- 
dom saw a woman without several physical stigmata in- 
dicative of such deficiencies. It does not seem warranted 
to present a tabulation showing findings in the sclerac 
and conjuctivae indicative of vitamin A deficiencies in 80 
per cent, facial skin or lip signs suggesting riboflavin de- 
ficiency in 51 per cent, or abnormalities of the tongue in 
92 per cent since our patients usually had several of these 
signs. We were unable to establish definite correlations 
between given findings and specific dietary deficiencie.s. 
r^jss of turgor and elasticity of the skin were repeatedly 
observed. Cyanosis of the legs, marmoration and chil- 
blains were common. We rverc impressed by the reduct- 
ion of color changes and of peripheral circulatory' em- 
barrassment in several women after the administration of 


vitamin supplements. Riboflavin seemed especially help- 
ful. These findings arc not dissimilar to those reported 
by others from Austria (9). 

Pallor of the mucosae which was often very notice- 
able had no apparent relation to hemoglobin levels. Ten- 
derness of the calf muscles on compression was observed 
in 49 per cent of the pregnant women, as well as in many 
other subjects studied by' the team. 


I 


Case Distribution of Blood 

TABLE 6 

Plasma Protein and Hemoglobin 

Levels 

Hemoglobin j 
(Van SlyVe) | 

Number ot \ 

Plasma Protein, Grams 

per (00 ml. 

Patients 1 

4.^ ) 5.6 1 5.8 i 

1 6.7 i 6.5 ! 

6.8 

17.2 1 

7.5 i 7.8 1 8.4 

15-17 

1 8 1 

i 1 

i 1 i 1 

2 

1 1 

2 M M 

M-K.9 

1 20 1 

i 17! 

1 1 2 1 

6 

1 7 i 

3 1 i 

13-13.9 

! 74 1 

J M 7 

1 2 1 4 1 

6 

1 8 1 

3 1 ! 

12-12.9 

1 33 1 

1 M 1 1 

! 7 1 7 I II 

1 7 ! 

2 1 1 1 

1MI.9 

( iU 1 

1 ; 1 1 

1 5 1 12 i 

4 

1 4 1 

3 1 ! 

10-10.9 

1 7 1 

1 1 7 1 

i Ml 


1 1 1 

2 1 i 

8-8.9 i 1 ) ; 1 1 1 1 ! 1 1 1 ! 

6-6.9 1 1 1 1 1 i 1 1 1 1 1 1 1 

Totals 

1 I3i 1 

4 14 17 

MS 1 27 1 

29 

127 1 

15 i 2 i 1 


Plasma protein and hemoglobin concentrations, as 
estimated by the copper sulfate specific gravity method, 
(Table 6) showed little correlation. Those few' individ- 
uals with the low'er plasma protein levels tended to be in 
the anemic group (4). The reverse is not true, since 
there were as many instances of low hemoglobin with 
normal plasma protein values as there were with signifi- 
cantly low' protein. 


TABLE 7 

Hemoglobin Blood Levels In Pregnant Women 


Humber ol Patients ; 

Grams 

Per Cent 

1 1 

I& 

- 17 

3 ; 

IS 

- 15.9 

\4 

K 

- 14.9 

72 

13 

- 13.9 

27 

12 

- 12.9 

30 1 

H 

- 11.9 

24 ! 

10 

- 10.9 

12 1 

9 

- 9.9 

-s i 

a 

- 8.9 

1 j 

4 

- 5 


'38 I Total 


1 he data on hemoglobin concentrations, as deter- 
mined by the acid hematin method w'ith the electric color- 
imeter arc given in table 7. Slightly over half of the 
group had values below' 12 grams per cent. According to 
the careful studies of Wilkins and Blakely (10), the 
facts that almost all our data are from morning blood 
s.iinples and that none of the women were under basal 
condition.s, but had often come a considerable distance to 
the clinic, necessarily afoot, w'ouid indicate that these 
hctnoglobin values are maximal for these subjects. There- 
fore, any apparent anemia in our subjects is the more 
significant. If the data in table 6 arc compared with 
those in table 7, it becomes apparent that the hemogh.b'n 
Talues estimated by the Van Slyke specific gravitv tech- 
nique are consistently higher than those obtained by the 
other method. More especially there is less differentia- 
tion of hemoglobin concentrations in the group w'hen the 
specific gravity method was used. The patients on whom 
the observations were made w-ere the same, with minor 
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exceptions, and die same blood samples were used for 
doth mctiiods. Unfortunately, tlic manner of compiling 
tlic data docs not make it possible to compare the colori- 
metric hemoglobin data and the plasma protein levels. 

SPECIFIC DISEASES 

'I'he stud}- (by Dr. Ashton Cuckler) on stool sam- 
ples \t hich were obtained from a consecutive scries of 
adults who did not have diarrhea at that time, showed 
that 100 per cent had some parasitic infestation. In the 
iinal total of his series of 363 individuals (which also 
included children) 83 per cent had parasites. Single stool 
e.vaminations were done using simplified techniques 
which are known to detect parasites in approximately 75 
per cent of those demonstrably infested. It is, therefore, 
substantially correct to assume that all the Italian popu- 
lation under studj' carried some parasites in the digestive 
tract. In this series the average number of types of para- 
sitism per person was 2.43. We cannot offer any data 
which would contribute to the solution of the problem 
of the extent to which such parasitism causes malnutri- 
tion, and also to what e.xtcnt malnutrition increases the 
susceptibilit)’ to infestation. 

According to the Clinica Ostctrica records there was 
an increase in positive Wnssermann test results from 5.7 
per cent in 1939 to 42.4 per cent in 1945, in hospitalized 
patients. 

'Fhe tests were done by Italian personnel using the 
same methods in both years. At the time our studies were 
made the City of Naples still maintained at least one 
functioning treatment clinic (for .syphilis) where pa- 
tients received therapy at a ver)' low cost but b}' 1945 
the necessary drugs were scarce and of the older variet)’. 
Since the war had disrupted even diagnostic facilities 
'.'uch as the Was,'crmann Tests, it is certain that most of 
these cases were diagnosed incidental to an c.xamination 
made in one of the University clinic.s or hospitals receiv- 
ing some outside aid. 

COMMENTS 

In accord with several reports from other areas 
•Studied in the period of the Second ^Vorld War and im- 
mediately thereafter, reviewed by' Keys (11), we saw e,x- 
tensive malnutrition- in Italy' among women and infants, 
but few evidences of classical under-nutrition s.vndromes. 
The deficit in calories and in protein foods was most eas- 
ily' discerned, and when findings suggested vitamin de- 
ficiency the pictures seen were commonly those of mul- 
tiple lacks. The apparent correlation between this condi- 
t on and increased maternal morbidity', infant mortality', 
and smaller size of infants provides further evidence of 
the vulnerable status of expectant mothers in any consid- 
eration of human nutrition. We cannot escape the im- 
pression that a far worse nutritional picture would have 
been seen but for the world wide attention to such items 
as the extraction ratio of cereal grains for flour, use of 
legumes and other vegetable substitutes for animal pro- 
tein, and the importance of fresh foods as sources of vit- 
amins. The extent to which thorough organization of the 
efforts in planned nutrition can benefit the national 
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health have been seen in fortunate contrast to our exper- 
ience in Italy by those who have reported the results of 
p anning through the long period of stringency in the 
United Kingdom (12). The smaller scale experimental 
data from I'oronto (13) are similarly pertinent. 


ACKNOV/LEDSEMEHfS 

II would b; diflicull 1o liif all (hosa m-mbers ol tn» Italiaa stall wfcoia 
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V/ifhcut iht generoui contributiom from a nymber of Amirtcan firni 
fhe feeding program coufd nor have beer, carried oaf. The staple foods 
supplied by UNRRA were supplerrjented on occasion fay bread and pasta 
including JO per cent of low far or full faf soya flour, supplied by the 
Staley Co., Decatur, III., or 10 per cent wheat germ, corn germ, or sun- 
rlower seed ai floors supplied by Viobln. Jnc., MonticeJIo, lU. These ad- 
juvants were blended with the 70 per cent, or.enflched wheat flour supplied 
by UNRRA by the courtesy of the Barbato Brothers Mill in Naples. A la^ge 
supply of powdered whole rnilir, KLIM, in 5 pound tins, was provided by 
fhe Borden Co.; Mead, Johnson and Co., provided percomorph oil; Smith, 
Kline and french supplied Feosol tablets. Large quantities of synthetic vit- 
amins were provided by the Abbott. Hoffmann-La Roche, Merck, and 
Squibb laboratories. 


SUM.MARY 

The clinical and laboratory data presented are based 
upon the study, in Naple.s, of 680 women during the 
third trimester of pregnancies occurring in the latter half 
of 1945. Ail the deliveries were in the hospital (Clinica 
Ostetrica). 

Accompanying the c.xpected increase in the number of 
pregnancies, there were definite increase.^ in the incidence 
of stillbirths, abortions, to.vemias and other complicntions. 

The length and weight of the Neapolitan newborn in 
1944 were significantly less than in 1939. In 1945 these 
values began to return toward the earlier values. 

Evidences of nutritional handicaps in the.se pregnant 
women included: (I) obvious weight losses; (2) fre- 
quent low hemoglobin levels; (3) physical signs of 
chronic avitaminoses such as those characteristic of vita- 
min A, thiamine, riboflavin, niacin, and ascorbic acid de- 
ficiencies and (4) numerous instances of very low plasma 
ascorbic acid level. 

An apparent definite increase in the occurrence of sy- 
philis was found and essentially universal intestinal par- 
asitism was detected. 

These observations support the emphasis placed by the 
United Nations Relief and Rehabilitation Administra- 
tion on their conviction that pregnant women are one of 
the nutritionally most vulnerable groups and who should, 
therefore, receive priority in the distribution of nutrition- 
al .supplements. The findings indicate, however, as other 
and more e.vtensive studies have .shown that supplementa- 
tion must begin far earlier than the third trimester if it 
is to be effective. 
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Nutrition Notes And Abstracts On Nutrition 


EATING WHAT THE FARMER PRODUCES 

If a larger proportion of what we eat came directly 
from the farm, we would be better off and the farmer 
infinitely so. Agriculture is one of the most unstable 
elements in our economic system, as evidenced by the 
fact that tlie government is obliged to support farm prices 
in order to avoid a general collapse of the national organ- 
ism. During the stimulus of war-time there was no par- 
ticular problem of disposing of farm produce, but it re- 
quires only a slight “recession” in our economy to pro- 
duce unemployment, comparative poverty and belt-tight- 
ening all down the line. This is at once, - - and rapidly 
- - followed hy sagging prices on farm products, and 
lowering of the land values everywhere. The ancient 
friction between industry and the farming community is 
unavoidable in a vital nation which, while pre-eminently 
industrial, is agriculturally more than self-sufficient. 
Our trouble is that we cannot comfortably dispose of all 
that we actually produce. The nutrition levels of the 
population must be raised. People must place a greater 
value on food, particularly the natural foods, if the farm- 
er is to compete successfully with luxurj' goods. Since the 
idea of crop restriction is widely unpopular even with 
the majority of farmers who are paid by the government 
to “rest” their acreage, it is worth while attempting not 
only an increased consumption but a wider distribution 
of farm products. he key to this achievement lies en- 
tirely in popular education in nutrition, and all that wc 
know about the medical aspects of eating proclaims the 
innate common sense of such a plan. There arc too many 
people among us who eat too much now, but there arc 
tho.-e who eat too little, and also others who scarcely cv-er 
cat what is good for them. Natural, fresh farm produce 
is the answer, not only economically but mcdicallv, too. 
At each season of the j’ear there are thousands of com- 
munities almost in cverj- state who simply cannot obtain 


a wide variety of farm products. Privately-owned truck 
companies could employ vacant trucks winter and sum- 
mer in a two-way, North-South, profitable haulage. A 
crop failure in Canada could be wiped out in 5 minutes 
by a reasonable and temporary relaxation of customs, 
negotiated at Washington, D. C. This would unload 
some of our surplus and could be easily matched by A- 
merican dollars spent on Canadian pulp and minerals. 


PROTEIN FOR BREAKFAST 
There is a n-pe of obe.sity, usually encountered in 
women at the menopause, in which polyphagia depends 
upon a recurring low blood sugar, although no pancrea- 
tic or cerebral lesion is present. Whether hypogonadism 
has any bearing on these difficult-to-handle cases is ques- 
tionable. On the other hand, nervousness may well be a 
factor, particularly if, as so often happens, increased gas- 
tric motility results. The latter produces a “dumping” 
mechanism which results in rapid increase in blood sugar 
levels, pancreatic over-response and mild, transient hy- 
perinsulinism with consequent hypoglycemia, hunger and 
faintness. Since eating frequently is the usual solution, 
self-discovered by the patient herself, adiposity soon de- 
velops. Sedatives are of some service and it is customary 
also to administer estrogenic hormone. However, a diet- 
ary inquiry will very frequently reveal that the patient’s 
customarj’ breakfast is merely coffee, or coffee plus car- 
bohydrate in some form. As a matter of fact, this defic- 
ient kind of breakfast has often been adopted for the 
purpose of reducing the weight, but, for reasons stated, 
it completely defeats its purpose and occasions the patient 
distress of a needlc.-s variety. It is an empirical fact that 
a breakfast containing considerable protein (say 25 
grams) will, in the majority of these cases, do away with 
the condition. The more gradual release of carbohydrate 
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for absorption is the theoretical, if not tlic actual expla- 
nation of the improvement. 

On general principles, quite apart from the particu- 
lar type of case referred to, it is the growing consensus 
of opinion among nutritionists and clinicians that the day 
of the skimpy, one-sided breakfast is, or ought to be, past. 
1 lie protein of milk, bacon and eggs is of good biological 
quality and a breakfast containing them is better for any 
individual whether he is adipose or normal, because it is 
between breakfast and lunch that about half of the en- 
tire day’s work energy is expended. 

NUTRITION Wn’HIN CHINA 

H. C. Hou* in a recent issue of Nutrition Reviews 
gives us a rather clear and concise notion of what the 
people of China eat and the deficiencies from which they, 
suffer, from the standpoint of an academic nutritionist 
ivho, during the Japanese war, ivas actively engaged in 
field work. The country is so vast and studies have been 
; so limited that it may be said that there exists no accur- 
ate knowledge of the incidence of deficiency diseases in 
this great nation, but it seems to be a safe inference that 
they are indeed wide-spread. The dietary habits vary 
from place to place. In the central and southern portions 
of China rice is a staple of diet and sometimes the only 
food, and here beri-beri is common, while in the north 
where wheat and other cereals displace rice tlie incidence 
of this disease is low. Vitamin A deficiency is common 
everywhere, perhaps owing to the scarcity of fat with 
consequent poor absorption of carotene. Riboflavin de- 
ficiency seems to be ubiquitous while vitamin D lack is 
more commonly met in tlie north, because in the milder 
climate of the 'south there is greater all-year e.xposurc to 
sunshine. Pellagra and scurvy are rare in China except 
during periods of stress. The diet cvcri'where is low in 
vitamins, fat, animal protein and calcium, and the small 
: stature of the people may indeed be related to limited 

protein and calcium intake. Iron deficiency anemia is 
strangely uncommon. The goiter areas arc those far re- 
moved from the coast. 

Beri-beri is historical!)' recorded from the 4th cen- 
tury A. D. onward, and in the 7th century, a manuscript 
gave methods of preparing rice polishings for the treat- 
ment of the disease (which for some reason reminds us 
that Benvenuto Cellini was cured of syphilis by being 
intentionally poisoned by mercury, although his ph)'si- 
cian apparently did not report the phenomenon). Beri- 
beri is most common in the south where a highly polished 
rice is preferred and where the eating of raw fish is com- 
mon, with its intake of thiaminase. During the early 
part of the Japanese war, riboflavin and niacin deficienc) 
were verv common, but pellagra almost disappeared in 
Shanghai' after 1943. Keratosis of the skin and xeroph- 
thalmia are very common as is also a mild form of night 
blindness, the latter quickly responding to vitamin A 
medication. 

^Nutritional Diseases in China, Nutr. Rev., July 
,1949, Vol. 7, No. 7, 193-195. 


Rice forms a fairly satisfactory basis of diet if eaten 
with greens and pork. Pig raising should be encouraged 
as It lends itself to the economy, but a large scale dairy 
industry is impossible because pasture land is not avail- 
able witliin rcacli of transportation outlets. Possibilities 
exist for a greater utilization of soy bean products and 
the tremendous egg production of China suggests the ad- 
visability of trading eggs for skimmed milk powder. Im- 
provement in China's program depends upon increased 
transportation facilities and augmentation of the fishing 
industry. Alrcadj' popular educational programs in nu- 
trition arc at least in the draft stage. Hou feels that a 
great deal could be accomplished under permanent con- 
ditions of peace. 


Menhghfllo, J., Espinoza, J., and Cor- 
o.VEL, L. : I'nliic of biopsy of llir liver in nutri- 
tional dystrophy (^evaluation of treatment with 
choline and dried stomach). (Am. J. Dis. 
Child., August 1949, Vol. 78, No. 2, 141- 
152). 

By “nutritional dystropliy” the authors refer to a con- 
dition of malnutrition in infants characterized by edema 
and pellagra-Iikc skin lesions, caused by insufficient pro- 
tein and vitamin intake, and usually referred to in the 
United States as nutritional edema. Of their 31 cases 
(average age 14.6 months), 29 showed fatty liver, thus 
bringing the cases into line with the "infantile pellagra” 
•of Gillman and Gillman in South Africa. 89 biopsies 
were made without accident. Patients with grade 1 
(least severe) fatty degeneration of the liver had slower 
and less complete regression than patients with more sev- 
ere lesions (grade II). Grade III represented a residual 
lesion find was present only in one case. Clinical improve- 
ment, following feeding therapy, generally precedes re- 
gression of the hepatic lesions. No difference in the clin- 
ical course of hepatic improvement was noted among pat- 
ients treated with dried stomach, choline or all-inclusive 
nutrition. (The Gillmans concluded that dried stomach 
w.as the treatment of choice). This work proved that 
no parallelism e.xists between the functional involvement 
and the intensity of the hepatic damage. 

Stone, S. : The therapeutic and prophylactic 
administration of wheat germ oil (vit. E) in 
infancy and childhood. (Arch. Pediat., May 
1949, Vol. 66, No. 5, 189-200). 

Vitamin E in the form of wheat germ oil has proved 
beneficial in a large group of children with a variety of 
neuromuscular disorders and other disturbances of the 
nervous system — muscular dystrophy, myotonia congen- 
ita and retarded motor maturation, as well as in anterior 
poliomyelitis with moderate muscular atrophj'. In norm- 
al children it produces improvement in health, muscle 
tone, alertness and intelligence and it appears that vita- 
min E is required for the maintenance of integrity of the 
mesenchymal tissues and is important in fat and protein 
metabolism, exerting also a synergistic effect with vita- 
min A, certain B factors and C and K. Its administration 
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is safe and should be included as a regular supplement 
in view of the inadequate contents of the average diet in 
vitamin E. 

Seyle, H., Stone, H., Timiras, P. S. and 

ScHAFFENBURG, C. ; Influence of sodium chlo- 
ride upon the actions of desoxy corticosterone 
acetate. (Am. Heart J., June 1949, Vol. 37, 

No. 7, 1009-1016). 

Rats maintained on a sodium-free and chloride-free 
synthetic diet tolerated otherwise fatal doses of dcsoxj'- 


corticostcrone acetate (D.C.A.). Sodium chloride de- 
ficiency was most effective in preventing the renal and 
cardiac enlargement, nephrosclerosis, myocarditis, hyper- 
tension, and peri-arteritis nodosa normally caused by e-v- 
cessive amounts of D.C.A. ; it failed, however, to prevent 
atrophy of the adrenal cortex and pituitarj', which re- 
sults from overdosage with this corticoid. It is concluded 
that sodium is essential for the renal, and through the 
intermediarj' of the kidney, for the cardiovascular actions 
of D.C.A. 


Editorial 

REBELLION AGAINST THE LABORATORY 


Medical editors throughout the world are receiving, 
with increasing frequency, letters from, physicians which 
indicate a growing dislike of the emphasis which modern 
medicine has placed on the work of the chemical, x-ray 
and cardiographic laboratories. They express a feeling 
that the “machine-made” diagnosis is somehow inferior 
to one arrived at by the unassisted wit of the “pure” 
clinician. They infer a vague fear that some day the 
problems of diagnosis may be handed over entirely to the 
laborator}' to the detriment of the clinical physician. In 
some of these letters is to be discerned a nostalgic yearn- 
ing for the return of that phenomenal product of the 

ages, the highly educated ph}'sician of vast experience 

who, through observation, comparison and deductive 
reasoning was able, without scientific assistance, to arrive 
at a reasonably accurate diagnosis in perhaps the major- 
ity of the cases he encountered. 

There are two fallacies in this attitude. The fir.st 
error is the assumption that any diagnosis can be ma- 
chine made. No matter how valuable the laboratory 
data in a given case may be, it has to be fitted into the 
general picture of the individual under investigation, and 
this can only be done by a physician acutely aware of 
every phase of the case. In other words, laboratories, 
though their work should expan'd a hundred fold, -will 
be proportionately dependent upon the clinician who can 
evaluate their reports. 


The second error is in supposing that the clinical 
stalwart previously mentioned ever will return. He made 
miraculous use of his hands, thermometer and stethoscope 
only because he was forced to do so. While his work -svas 
impressive and dramatic, and occasionally his diagnosis 
astonishingly clever, there were cases which he could not 
diagnose easily or quickly and in which he had to depend 
on the course of the disease or the post-mortem findings. 
There is, by contrast, nothing impressive or dramatic a- 
bout a four-plus Wasserraann, a filling defect on the 
greater curvature of the stomach or a cardiogram show- 
ing the occlusive phenomena, but such findings are poten- 
tially very valuable to the physician and particularly the 
patient. 

In the modern medical set-up there are only two 

dangerous individuals, the laboratorj' man who 

knows too litttle about medicine, and the physician who 
knows too little about the laboratory. It is the nega- 
tive laboratorj' report which may cost the patient his 
life in case the physician has worshipped too trustingly 
at the shrine of the micro-voltometer, the test-tube and 
the radiant screen. The physician ought to continue pro- 
ficient in the purely clinical phases of illness, but he has 
the added responsibility today of acquiring an actual 
working knowledge of laboratory procedures, their pos- 
sibilities and their limitations. We cannot do rrithout 
the laboratorj- any more than the laboratorj'^ can do with- 
out us. 
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Rj-gional IbKrns. J3y Burrili R. Crohn, 

M. D., 229 pages, Grunc and Stratton, New York, 
1949, $5.50. 

The man who has had tlie most to do with orienting 
the profession to a vague disease whicli, under his teach- 
ing and research, has become a very definite entity, has 
written a very clear and informative book embracing 
regional ileitis, chronic and acute, fleo-jejunitis, and ileo- 
colitis. Regional ileitis certainly ouglit to be designated 
‘ Crohn’s Disease” but the author does not indicate his 
consent and generouslj' draws upon the wide-spread ex- 
perience of other gastro-cnterologlsts which, along with 
his own, may be said to represent a firm basis for this 
clinical entity whose etiology still is quite obscure. The 
roentgenological diagnosis is stressed and the volume is 
profusely illustrated with x-ray pictures and pathological 
specimens. The matter of treatment is completely cover- 
ed. The possession of this volume is the physician’s best 
insurance against slipping up on the diagnosis of this re- 
markable malad)’, and everyone ought to studv it. 

FRANZ J. LUST. 

Bridges’ Dietetics for the Clinicta.n'. By 
Harry F. Johnson, M.D,, F.A.C.P., 898 pages. 

Fifth Edition, Lea and Febiger, Philadelphia, 

1949, $12.00. 

Former editions of this valuable treatise have been 
reviewed in these columns. The present Fifth Edition 
represents a thorough revision and re-editing. A new 
chapter has been added on folic acid, and revision has 
been made under more than twenty subjects, including 
vitamins, chemical food analysis, diet in arthritis, hyper- 
tension, spastic colon, disease of the liver, angina pectoris, 
myocardial failure, rickets, constipation, coronary throm- 
bosis and other conditions met in general practice. T. he 
book is both reliable and exhaustive from the standpoint 
of practical medical dietetics. Diseases are approached al- 
phabetically for convenience and methods given for figur- 
ing diets of any conceivable type. The Complete Food 
Tables are of value both in practice and research. Everj- 
one connected with medicine ought to procure this mas- 
terh' work. 

Diagnostic Tests for Infants and Chil- 
dren. By H. Behrendt, M.D., 529 pages. 
Interscience Publishers, Jnc., New York, 1949, 

$7.50. 

This extremely useful volume is a compilation of func- 
tion tests of extremely wide application, written from the 
standpoint of pediatric practice. The digestive tract, 
including hepatic function is thoroughly covered, as well 
as carbohydrate, fat and protein metabolism. Vitamin 
nutrition tests form a valuable section, and the thorough- 
ness of the work is indicated by the inclusion of cardio- 
vascular tests, immunological examinations, renal func- 
tion tests, endocrine function and even psychological 
tests. It would appear that the author has produced a 
book which no pediatrist should be without. 


^VANCES IN SURGERV, VOL. I. 544 pages 
Intcrscience Publishers, Inc., New York, 1949, 
$ 11 , 00 . ’ 


Fhe distinguished editorial board who have fathered 
this first volume of Advances in Surgery have gone far 
a/ield for their contributors and have selected those sur- 
geons who are known to be prime authorities on the 
topics which they individually discuss. The book deals 
with traumatic shock, common duct .strictures, nerve re- 
generation, antibiotics, the immersion foot syndrome, 
blood vessel anastomosis and hone tumors. Each author 
has produced an authoritative monograph and empha- 
sized the more recent developments in his subject. For 
the surgeon, this volume will prove a pleasure. 


Advances in Internal Medicine, vol. 3. 

478 pages, Intenscience Publisher.s, New York, 
1949, $8.50. 

Under the editorship of William Dock and I. Snapper, 
volume 3 prc.scnts a number of extremely valuable con- 
tributions including the follom'ng subjects, — the use of 
BAL in treatment of poisoning by arsenic, mercury and 
other metals; current concepts of hemolytic anemias; 
host, drug and parasite factors that modify the therapeu- 
tic activity of penicillin; streptomycin: development and 
status of its use in the treatment of tuberculosis; histo- 
plasmosis; treatment of hj’perthyroidism with anti-thy- 
roid compounds; diagnosis of disease by enzymic me- 
thods; plasma fractionation; the mechanism of acclima- 
tization to heat; modern therapeutic agents used in 
neurological conditions. The authors are all prominent 
authorities on their subjects. 


The Value of Hor.mones in General 
Practice. By W. N. Kemp, M.D., 115 pages, 
($3.00), Burgess Publishing Co., Minneapolis, 
Minn., 1949. 

This is an ablj' -written book by a Canadian physician 
who has devoted considerable time to endocrine research 
and knows “his waj' around”. It has the advantage of 
brevit}' and covers the whole field of hormones in 115 
large-sized pages. It is pleasant reading and one service 
which Kemp gives the student is to clarify the multitude 
of trade names which have been applied to the hormones 
by various pharmaceutical organizations. It is heartily 
to be wshed that all writers on endocrinolog}’ would 
condescend to do likewise because the average practi- 
tioner is more or less confused by trade-names today and 
scarcely knows what preparation to use for a given pur- 
pose. A single example of Kemp’s insight may be seen 
in his statement (which derived from his own investiga- 
tions) that unexplainable .stillbirths are 6.3 times more 
common among mothers in Vancouver, B. C., who have 
roseived no extra dietary iodine in the latter months of 
pregnanev. The text is printed in type-writer face and 
bound by wire coil to facilitate frequent low cost re- 
visions. The book is written for the practitioner, and 
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ought to be in everj'body’s hands who desire a succinct 
and reliable guide in this important phase of practice. 

Phenol and Its Derivatives: The Rela- 
tion BETWEEN Their Chemical Constitu- 
tion AND Their Effect on the Organism. 

By W. F. von Oettingen, (U.S. Public Health 
Service). 408 pages. U. S. Government 
Printing Office, Washington, D.C., 1949, price 
70 cents. 

This volume concerns itself with the chemical consti- 
tution of phenol and other monophenoh such as cresol, 
thymol and naphthol, as well as diphenols, among which 
are resorcinol and h)'droquinone, the triphenols such as 
pyrogallol, the helogenated phenalsj the aminophenols, 
the nitrophenolsj the phenolic aldehydesj phenolic acids, 
and the phenolic ethers, and also with effects on living 
matter where these have been observed. A very extensive 
bibliography is included. The book will be of value to 
all chemists and pharmacologists. 

Confrontations : radio-anatomo-clinique, 

VOL. III. By M. Chira}', R. A. Gutmann and 
J. Seneque, 80 pages, Masson et Cie, Paris, 
France, 1949. 

Tlie glossy pages of this beautiful album of x-ray and 
pathologic half-tone engravings measure 10 x 13 inches. 
The essentials of a case arc given, including the com- 
plaints, symptoms and physical findings, then follow re- 
productions of the roentgenograms from which one may 
attempt to make a diagnosis. Following tin's comes a 
general discussion of the case and, in many instances, 
autopsy reports and beautiful specimen and slide illustra- 
tions of the pathological material. A goodly proportion 
of the cases are gastro-enterological, but a subsidiaiy posi- 
tion is given to bone pathology, respiratory disease and 
renal tuberculosF. This is a good method of studying 
diagnosis, and the book is highly recommended, though 
written in French. 

General 

PiNCUS, P. : Production of dental caries (a 
new hypothesis) . (Brit. Med. J., Aug. 13, 

1949, 358-362). 

After a consideration of the structure of teeth and a 
review of the current theories of dental caries, the author 
adv.anccs the following facts and hypotheses: between the 
cusps of molar teeth lie grooves which, especially if nar- 
row, arc a common site of caries. These grooves in newly 
erupted teeth contain two structures which differ in bio- 
ciemicai nature. One is a mucoprotein. Enamel at 
eruption is covered with a layer of protein, and is per- 
meated with protein throughout life. Enamel protein is 
a mucoprotein, which comprises a cla.ss of proteins con- 
taining mucoitin sulphuric acid. Dentine contains chon- 
droitin sulphuric acid. Gmm-negative bacilli found in 
canes can relc.Tsc an enzyme — sulphatase. Sulphatase 


SiNGj K. G. : Nutrition survey in Ghandi Nagar 
Camp, Jullundur. (J. Indian Med. Assoc., Jan. 
1949, Vol. 18, No. 4, 96-99). 

The survey was made December 1947 rvhen Gandhi 
Nagar Camp had been in existence for 4 months and was 
daily admitting fresh arrivals. Of 6,000 refugees ex- 
amined, 8.3 percent, chief men, gave evidence of nutri- 
tional deficiency. The scale of rations in the camp could 
not be increased above 1370 calories per diem at the time 
of the report. Pure vitamin C and pure vitamin D de- 
ficiencies were negligible. Vitamin B Complex was the 
chief deficiency although symptoms suggesting lack of 
vit. B;. alone were very common. It is remarkable that 
440 cases showed myxedema. Many associated diseases, 
particularly dysentery were present. Remarkably good 
results were obtained by giving a multivitamin pill 
(Brewer, U. S. A.) 6 per diem. The explanation of the 
myxedema, which was distinguished from nutritional 
edema, was impossible to give at the time the report was 
made. The author recommended that the camp use regu- 
lar rations of germinated grains, ground nuts (peanuts) 
for their nicotinic acid content, eggs and minced liver. 

MosbVs Comprehensive Review of Nurs- 
ing. 704 pages. The C. V. Mosby Co., St. 
Louis, Mo., 1949, $5.75. 

This huge volume (the pages measure 8% x 11 inches) 
is a “study outline” for those nurses, both student and 
graduate, who desire a clear summary of the subjects 
taught in the basic courses in nursing. iMaterial has 
been so selected and presented as to enable the student 
to integrate basic science courses wnth the clinical nursing 
subjects. The book should be priceless as an examination 
primer for graduates preparing for special examinations. 
It would also serve for refresher, supplementary or post- 
graduate courses in nursing. The volume is ably edited. 
The section on nutrition and diet therapy is extremely 
complete. ^ None of it is written in paragraph prose but 
in suggestive notes and headings which can be grasped at 
a glance. 


Abstracts 

can release sulphuric acid from such combined forms as 
mucoitin sulphuric acid and chondroitin sulphuric acid, 
thus attacking the calcium salts of both enamel and den- 
tine and causing caries. There is some experimental 
support for the theory. 

Lawson, J. F.: Tubereulous esophago-cutune- 
ous fistulae treated ivith streptomycin and gas- 
trostomy. (Am. Rev. Tuberculosis, June 1949 
Vol. 59, No. 6, 687-691). 

A case of tuberculous csophago-cutaneous fistulae 
treated with streptomycin (86 grams over a period of 86 
days) was apparently cured, the two fistulae having rc- 
ma.ncd clo.sed for more than 3 months. A gastrostomv 
uas done and for 72 days during the period of chemo- 
therapy the patient was e.xclusively tube-fed. 
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DeNicola, R. Intrngnstric oxycpL (Nortfi- 
west Med., August 1949, Vol. 48, No. 8, 541- 
542). 

At re-operation to correct intragastric bleeding which 
followed a gastric resection, it was found that the hem- 
orrhage was coming from an inaccessible part of the 
fundus, due possibh' to ulceration or the irritation of an 
indwelling Levine tube. The author pulled the Levine 
tube through the Avound and attached to it 5 separate 
pieces of o.xycel hy means of ligatures of medium silk. 
T his Avas then pulled up into the stomach remnant and 
succc-ssfully controlled hemorrhage and permitted a 
normal recoverv. The o.xycel gradually deteriorated 
under the influence of the stomach fluids and Ai-as passed 
i-ia the feces, so that b.v the fourth post-operatii'c day the 
Levine tube AA-as removed. Tin's Avork suggests that if a 
patient could be made to SAA’allow a tube upon AA'hich o.xy- 
cel AA-as tied, it might po.ssibly constitute a good method 
in emergency bleeding from peptic ulcer. 

Campbell, K.N. and Darmstaetter, A.A.: 
Progrrssivv malnutrhirjn with rtverstd of pfr- 
ist/ihis following total gastrvrtoiny and rso- 
pbagojejiinottomy utilizing the Rrinhoff modi- 
pcation of the Roi/x~Y. (Ale.x. IJlain Ho.sp. 

Bull., Aug. 1949, Vol. 8, No. 3, 84-88). 

The authors report a case in Avhich, oAA'ing to an ex- 
ceedingly short jejunal mesentery, it AA-as nece.ssary to em- 
ploy the Reinhoff modification of the Rou.x-Y to bridge 
the defect produced hy a total gastric resection for carci- 
noma. After the operation, for three months, the patient 
regurgitated bile and fecal material and suffered from 
progressive malnutrition, and eventually died, presum- 
ably of a cardiac accident. Special X-ray .studies Avith 
intubation of the distal limb of the anastomosis shoAA-ed 
persistent reversal of peristalsis. Possibly a cholccysto- 
jejunostomv to sidetrack bile from the proximal loop 
AA-ould have aided this patient considerably. 

Moore, SheravooD: A/ass roentgenological 
snn'ey of the gastrointestinal tract to detect 
cancer of the stomach. (A. J. Roentg. Rad. Th. 

61, 4, 470. April 1949). 

Moore concludes that Avith the present state of the art 
of gastrointestinal examination it must still remain an 
art and is therefore not suitable for mechanization such 
as would be the case Avith mass survey techniques. Al- 
though there might be some possibility of detecting can- 
cer of the stomach Avith this method, it probably AA-ould 
detect only the late cases. The accepted method of e.x- 
amination by the radiologists of this country is highly cf- 
■ ficient, and gastric cancer of the one type AA-hich seems to 
be suitable for detection by mass surA-ey methods com- 
prises but a small part of the incidence of gastrointestinal 
cancer. From the data Avhich hat e been accumulated, it 
is obvious that OA-eremphasis has been placed on the inci- 
dence of cancer of the stomach. 

Franz J. Lust 


QuJ.v, B.: Vomiting in infancy. (Ncav Zea- 
land .AJed. J., April 1949, Vol. 48, No 264 
151-158). 

1 he chief causes of vomiting in infancy are, thrush 
overd.stcnt.on due to air SAvalloAA-ing, too frequent feed’ 
mg too large a volume of food, unsuitable composition 
of food, tight abdominal binder.s, parenteral infections, 
nervous vomiting and rumination, gastroenterospasm, gas- 
trointestinal obstruction, allergr-, intracranial states and 
toxic states. Skin tests arc not Avorth Avhile in suspected 
allergy of the G.I. tract, and resort must be made to eli- 
mination diets. Fortunately, infants are not very prone 
to traA'cl .sickness. 

Bolker, V.: pearly diagnosis of carcinoma of 
the stomach. ( Annals Int. .Med., Mar-, 1949 
903-913), 

In. a very thoughtful paper, the author comes to the 
unpleasant, but obA-iously justified, conclusion that none 
of the present diagnostic methods are practical in increas- 
ing the detection rate of gastric cancer at a stage in Avhich 
a reasonable chance of cure e.xists. Although X-ray dia- 
gnosis is accurate in 91 per cent of cases, most of these 
cases already present a hopeles.s prognosis. The early 
symptomatology of the disease is A-ague and, in intensit}-, 
far beloAA- the significance of the threat to life. All ulcer 
cases, and those persons Avith a family history of cancer 
of the stomach and particularly all persons AA-ith pernici- 
ous anemia should submit to careful periodic gastric ro- 
entgen examination. 

CuLLiXAN, E. R.: Classifications of chronic 
diarrhea. (Proc. Roy. Soc. Med., April 1949, 

Vol. 62, No. 4, 235-239). 

The author analyzes 99 cases of diarrhea Avho have 
been under his oAvn personal care. 41 of them AA-ere in- 
stances of chronic idiopathic colitis and in 35 no organic 
lesion aa-hs found. These tAA-o groups accounted for more 
than three-quarters of the total. He feels that both 
groups demonstrate psychosomatic causes in that the cases 
in either group can only be understood in relationship to 
the emotional pattern of the individuals. Excitement, 
AA-orry, anxictA', fear and fatigue from oA-erAA-ork AA-erc 
often exacerbating causes. 3'Iany patients seem to liaA'c 
nothing more than an unduly sensitis-e colon AA-ith exag- 
geration of the normal physiological response. Allerg}- 
-AA-as neA-er proA-ed in any of the cases. There Avas no 
evidence that achlorhydria, AA-hen present, bore any caus- 
atiA'c relationship to the diarrhea. 

Kalil, T. and RobBI.vs, L. L.; Parly roent- 
genologic changes in idiopathic ulcerative colitis. 

(Radiol., July 1949, Vol. 53, No. 1, 1-10). 

In an attempt to determine the earliest X-ray .signs of 
idiopathic ulcerative colitis, the authors revicAAed X-ray 
pictures taken in a group of 160 patients in Avhom the 
diagnosis Avas aa-cII established. Taao signs Avere found 
AA-hich, AA-hen combined, appear to be diagnostic of the 
early stages of the disease ; ( 1 ) Thickening of the mu- 
cosa, .suggested by a change in the normal irregular crink- 
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ling of the mucosal pattern, and (2) Scattered to multi- 
ple tiny serrations along the edge of the bowel. In order 
to demonstrate these signs, a clean bowel is necessary and 
films must be taken at a speed sufficient to offset intra- 
abdominal motion. One film must show a full, but not 
over-distended bowel. 

Jones J. D. T.; Perforation of the rectum. 
(Brit.'Med. J., May 28, 1949, 933-935). 
Perforation of the rectum is rare but is usually due to 
injury by enema tips or during sigmoidoscopy. In all 
cases, cystoscopy may be needed to determine if there is 
serious bladder injury. The rectal laceration when found 
should be sutured if possible, adequate drainage provided, 
and a temporary colostomy performed. If the bladder is 
involved, the rent should be sutured and suprapubic or 
transurethral drainage instituted. 

Bellini, M. A.; Volvulus of the sigmoid, a 
mw radiological sign. (Radiology, Aug. 1949, 

Vol. 53, No. 2, 268-270). 

The author describes the radiological picture character- 
istic of volvulus of the sigmoid and points out a new sign 
of great value which ser\'es to distinguish this type of col- 
onic obstruction from that due to any other cause. The 
distinctive feature consists in the uniform diameter of 
both sides of the arch produced by the distended sigmoid 
coil. 

Gross, R. J. : Cauda equina syndrome due to 
silent rectal carcinoma. ( Radiology, August 

1949, Vol. 53, No. 2, 271-273) . 

The case of a 43-year-old man is presented who suffer- 
ed pain in the right gluteal region and had a hard, tender 
mass in the right gluteal region. He gradually lost motor 
power in the right leg as well as having difficulty in urina- 
tion and defecation, and showed atrophy of the muscles 
of the right posterior thigh, absence of the right ankle 
jerk, and impairment of sensation on the right side over 
the areas of distribution of the 5th lumbar nerve and all 
the sacral nerves. The “cauda equina syndrome” in this case 
was due to a peri-rectal abscess which was evacuted. 
Later a rectal carcinoma of the posterior wall was discov- 
ered. The author emphasizes the importance of lateral 
X-ray films of the rectum showing the anterior displace- 
ment of the rectum so characteristic of the condition. 
Rectal digital examination had proven unsatisfactory be- 
cause of the great tenderness present. The patient un- 
fortunately died of peritonitis following a colostomy done 
prior to palliative X-ray therapy. 

Shields, J. J.: Spread of diarrhea of unknown 
origin in a ward for infants. (Am. J. Dis. 
Child., August 1949, Vol. 78, No. 2, 217-225). 

I he author describes the epidemic spread of a dise:ise 
re.-embiing so-called epidemic diarrhea of the newborn as 
it occurred in the wards of a children's hospital on two 
different occasions, due, probably, to breaks in isolation 
tec niques. Of the 30 infants acquiring diarrhea during a 
months, 10 died in spite of the usual forms 
J t crapy. The etiology' of the diarrhea was obscure. 

• 0 ation is the sole means of restricting the disease and 
s iou at once be practiced on any infant showing diarr- 


Faxon> Henrv F. and Schoch, Willia.m G.: ' 
Gastrojejunocolic fiistula. (New England J. of 
Med. 240, 3, 81. Jan 20, 1949). 

The findings in nine -cases of gastrojejunocolic fistula 
are presented.- The symptomatology is usually attribut- 
able to the secondary effects of diarrhea induced by the 
reflux of irritating large-bowel contents into the upper 
jejunum and stomach. Passage of gastric material into 
the colon through the fistula in the reverse direction is 
delayed, as a rule, by a valve-like action of the jejunal 
mucosa. 

The treatment of gastrojejunocolic fistulas is surgical 
and consists of removing the fistula, restoring bowel con- 
tinuity and correcting the ulcer diathesis- 

Preparation of the patient for c.xxision of the fistula 
should include the institution of an ascending colostomy 
as reconunended by Pfeiffer as a preliminary procedure 
in all patients whose general condition is unsatisfactory. 

The tendency in these patients to reactivate an ulcer 
after an excision of the fistula and restoration of intestinal 
continuity' is so Strong that unless corrective surgical mea- 
sures have been carried out at the earlier operation they 
should be adopted before the patient is finally discharged 
from the hospital. 

A case is cited from the first time in which, after ex- 
cision of the fistula, transthoracic vagotomy was used as 
the definitive treatment of the ulcer diathesis. This pati- 
ent was asymptomatic a year after the vagus resection. 

Franz J. Lust 

Gallut, j. : Specific antigen of cholera vibrio. 
(Bull. World Health Org., 1949, 2, 39). 

Dr. J. Gallut of the Institut Pasteur, Paris, has made- 
an exhaustive analytical study of the heat-stable antigen 
of the cholera vibrio (specific O antigen), and his findings 
have recently been published in the Bulletin of the World 
Health Organization. Confirming research work carried 
out by Burrows, the author notes that a greater number 
of O antigenic factors exists in cholera vibrios than has so 
far been admitted. As many as 13 antigenic factors (A, 
B, C, . . . M) can be detected. -This discovery is very- 
important, as it may- enable the accuracy of the serological 
diagnosis of cholera to be increased, and vaccines to be 
prepared in such a way as to be better adapted to the 
various epidemics. 

The author analysed 82 strains, which fall into two 
groups; the first comprising 61 so-called “agglutinable” 
vibrios, and the second comprising 21 so-called “inag- 
glutinable” vibrios. Following the usual serological dia- 
gnosis, the 61 “agglutinable” vibrios were classified as 
follows: 2 Ogawa, 40 Inaba, 18 Hikojima and 1 atypi- 
cal. Complete antigenic analysis, however, revealed their 
multiple O factor content and showed the antigenic dif- 
ferences which may appear between vibrios considered as 
serologically identical. Antigenic analysis of the second 
group revealed the presence, in some of the vibrios, of 
factors found in the first group. Moreover, there are 
frequency variations in the distribution of these factors, 
which indicate an essential point; factor A, which is to 
be found in all “agglutinable” vibrios, has never been 
found in “inagglutinable” vibrios. For this reason, the 
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author is in a position to state, in agreement with Bur- 
rows, tliat antigen A is the only specific antigen of the 
rwthentk cholera vibrio (and of the El Tor vibrio, which 
is serologically identical). E.vperience has also shown 
that factor A can exist alone, thus making it possible to 
define a new and fourth type of cholera vibrio. Factors 
B and C are essential, as they are specific for the Ogawa 
(B) and Inaba (C) types, but only in a subsidiary way, 
because of their relationship with factor A. Factors B 
and C, were, in fact, encountered more frequently in non- 
■cholera vibrios. Factors D, E, . . . i\4 arc of less signi- 
ficance. The O antigenic formulae of the "agglutinablc” 
A'ibrios, and the frequency of O antigenic factors in both 
groups of vibrios, are summarized in two tables. 

These experiments may have important practical con- 
sequences: 

(a) In diagnosis, anti-O monospecific serum A will 
have to be used in future in preference to Ogawa and 
Inaba sera, which are prepared from strains of which the 
antigenic formula is only partially known. Agglutination 
due to non-specific factors will thus be avoided. 

(b) Complete antigenic analysis of the cholera vibrio 
may change present views on the preparation of vaccines. 
In this re.spect, too, the accepted concept of the Ogawa 
Inaba and Hikojima types now seem outmoded. If the 
need arises of using a so-called “monovalent” vaccine to 
combat an epidemic of a supposedly "single” serological 
type,- it would be advisable to proceed with tlie greatc.st 
possible care and not rely too much on the respective mon- 
ospecificity of the tliree classical types. 

Antigenic analysis sliow'cd that Egyptian cholera vib- 
rios of the 1947 epidemic, nearly all of the Inaba type, 
contained all the factor.s except B, G and J, with factors 
A, C, D, E and L predominating. For this reason. Dr. 
Gallut is of the opinion that not only does a mixed vac- 
cine composed of one Ogawa and one Inaba strain appear 
to be inadequate, but a vaccine composed of the Inaba 
type alone might be partially ineffective if it contained 
only the two factors A and C, specific for this type, and 
none of the subsidiary factor.s. According to the author, 
the solution so far adopted of preparing vaccine from 
strains isolated during the epidemic against which control 
measures are being taken lacks precision. If the overrid- 
ing necessity of having a completely polyvalent vaccine in 
stock, comprising the 13 O factors, is admitted, it would 
seem logical to take into account the antigenic composi- 
tion of the vibrios responsible either for endemic cases or 
a specified epidemic. Moreov'er, it would be advisable to 
make a selection from those strains containing all the re- 
quired factors, by quantitative titration of the total O 
antigenic content of each one, thereb}' ensuring the pro- 
duction of a vaccine with maximum specific immunizing 
properties. 

(2) Chr. World Hlth. Org., 1948, 2, 117. 

MacNab, I.: Subacute pancreatitis. (Brit. 

Med. J., April 2, 1949, 568-571). 

Patients .suffering from subacute pancreatitis present as 
an acute abdominal emergency but settle down on conser- 
vative treatment. The condition is very likely to recur. 
Of the 19 cases presented, 13 were recurrent attacks. The 


estimation of the serum-amylaze level should be more 
widely employed to differentiate this condition from other 
acute abdominal lesions. 

Matjihson, W. j.: Fibrocystic disease of the 
pancreas. (Brit. Med. J., July 23, 1949, 206- 
210 ) * 

'Fhe author reports seven cases of fibrocystic disease of 
the pancreas in some detail. He repeats Farber’s find- 
ings that dilated glandular structures occur elsewhere 
beside the pancreas, e.g., in the bronchial tree and the 
wall of the gut, but does not offer any hypothesis to ex- 
plain this wide spread pathological state. He believes 
that tlie bronchial infections which terminate life arc 
dependent upon the abnormality of the mucous glands in 
the air p.assages and that, inasmuch as antibiotic and sulf- 
onamide therapy in.stitute no cure for these infections, a 
rational treatment would consist in liquefying this mucus 
by some substance such as hj'aluronidasc. He feels that a 
firm diagnosis can be made from careful history and clin- 
ical examination without duodenal intubation. Pancrea- 
tin has great therapeutic value but casein hydrolyzates 
have still more, though their taste prevents their use in 
older children. 

Gardner, H. T., Rovelstad, R. A., Moore, 

D. J., Streitfeld, F. a. and Knowlton, 

M.: Hepatitis among American occupation 
troops in Germany, a follow-up study with 
particular reference to interim alcohol and phy- 
sical activity.. (Ann. Int. Med., Mav 1949, 
1009-1019). 

The authors studied 1 14 American soldiers six months 
to one year after hospitalization for an attack of infecti- 
ous hepatitis acquired in Germany. Of these, 46 had 
been discharged from the hospital with slight residual 
abnormality and 68 as presumably cured. Only slight 
differences tvere noted between the two groups on rc- 
examination after interval, and there were relatively 
more residuals in those discharged with slight residuals. 
When re-examined with particular reference to thc:r 
interim activity and alcohol, it appeared that neither of 
the.se factors played a significant role in the appearance 
of residuals in cither group. 

MarNER, I.; Hepatitis and polyarthritis. 
fNordisk Med., Nov. 19, 1948, Vol. 40, No. 

47, 2151-2153). 

Of 485 patients treated for hepatitis during the past 
18 months in two Copenhagen hospitals, 12 per cent had 
polyarthritic .syndromes in the pre-icteric stage, and the 
joint symptoms usually sub.sidcd when jaundice began to 
appear. There was one case where chronic polyarthritis 
set in during an attack of acute hepatitis which develop- 
ed into chronic hepatitis. 

Rouse, M. O. and Lyday, V. I.: Cholecysto- 
pathies from anomalies of the gall bladder and 
its ducts. (Texas State J. M., Jan. 1949, Vol. 

51, No. 1, 10-14). 

The author summarizes the various anomalies of the 
gall bladder and bile ducts which have a bearing upon 
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clinical xvfirk. Amonf; various shapes of gall bladder 
morphology, he describes the Phrygian cap, diverticulum, 
pseudodiverticulum, multilohcs, double gallbladder, also 
the hourglass, trabecular and rudiincntary pllbladders. 
Among abnormal locations, he mentions the intrahcpatic. 
floating, retrodisplaced and left-sided gallbladders. Set- 
cral anomalies of the biliary ducts are described. The 
writers suggest that all interested radiologists, gastro- 
enterologists, surgeons and anatomists keep accurate 
records of all anomalies met with in the ne.vt few years 
in order that a comprehensive joint compilation of this 
knowledge be made. Such information might be for- 
warded to the authors at 1108 Medical Arts Bldg., 
Dallas, Texas. 

Eiken, M.: Gastric nlfrr in rinrophni poison- 
ing. (Nordisk Med., Dec. 3, 1948, Yol. 40, 

No. 49, 2264-2266). 

A literature survey of gastric ulcers following cinco- 
phen poisoning is recorded, and a case is presented in 
which the ingestion of 106 grains of cincophen resulted 
in the formation of a gastric ulcer. The author suggests 
that caution be exercised whenever cincoplicn is thera- 
peutically employed. 

Abramson, L. ; Ulevr in the ngiA. (Nordisk 
Med., Nov. 26, 1948, Vol. 40, No. 48, 2206- 
2211 ). 

In a scries of 155 cases of peptic ulcer in aged persons, 
the earliest symptoms began in 40 percent of the cases 
after 60 tears of age. Histamin refr.actory achylia oc- 
curred in only 2 cases of gastric ulcer and not in a single 
c.asc of duodenal ulcer. Two-thirds of the group were 
satisfactorily treated by conservative medical methods of 
management and in this way thet did not differ from 
peptic ulcer in younger individuals. However, thirteen 
percent of the scries proved intractable, because of fre- 
ipient relapses and severe pain, and these individuals 
ought to be treated surgically when their general condi- 
tion permits. In only one case of gastric ulcer could a 
diagnosis of n mutation to cancer he made and for this 
reason, the author feels that gastric peptic ulcer should 
receive conservative medical treatment without incurring 
much jeopardy to the patient or causing much misgiving 
to the physician. 

Si;i;i.i;v, S. I''.. Ho(',an. 1'.., Hi.nrv, J. R. and 
Bi:rtram, H. F. ; \ on-opfrath’f treatment of 
perforated duodenal nicer. ( Bull. U.S. Armv 
Med. Dept., Feb. 1949. Vol. 9. .No. 2, 124- 
1 - 10 ). 

1 hirty-four cases of perforated duodenal ulcer were 
treated on the surgical service of the Brooke Ciencral 
Ho'pital, fort Sam Houston, 1 esas, without operation, 
1 here Were no deaths. Only three coiriplicatinns oc- 
nirrrd, <ine, of right pleural effusion, one of right pleural 
(ffti'ion witit suhpiircnic .nlxcess, which was drained, and 
one of sohphrenic .abscess which resolved spontaneously. 
1 he authors recommend rigid adherence to the method 
Uliu-h they outline. The cssetuiat fe-atures in the tre.at- 
mtnt .irt continuous eftective gastric decompressinr). intra- 
venous fluids and the .administration of penicillin and 
sodium sulfadi.aaine. The non-operative treatment of 


lupturcd peptic ulcer can be used in the majority of 
cases with a resulting lowered mortality, a decrease in 
the time lost from work, a lowered complication rate, 
and an easier convalescence far the patient. '1 iiis me- 
thod is of practical use for cases that occur in pl.aces 
where adequate surgery cannot be performed. 1 his me- 
thod of treatment should, however, be used only where 
the patient can be closely observed or where operative 
treatment is unobtainable. 

Cohen, S. and Ma, Y. Y.: Supplenuntary 
oral protein Iiydrolysa/e therapy in tuberculosis. 

(Am. Rev. 'Fuberculosis, May 1949, Vol. 59, 

No. 5, 519-538). 

Protein hydrolysates containing varying amounts of 
amino acids were used to supplement the regular hospit.al 
diet in si-v tuberculous patients who had shown an un- 
favorable clinical and roentgenological course. 'I'hree 
patients showed significant constitutional rc.spiinsc witii 
gain in weight. The pulmonary lesions were improved 
in two and stationary in one. Hydrolysates may well he 
used in patients who show evidence of clinical deteriora- 
tion, or who need building up preliminary to chest surg- 
ery. The iiydrolysatcs are unple.asant to swallow and the 
author wonders if protein concentrates sucii ,as casein or 
wheat gcim could not be used to achieve tlic same effects, 
HiI’SI.EV, K. H.: Sonte aspects of nutrition as 
related to the practice of obstetrics and pynec~ 
ology. (Med. J. Australia, June li, 1949, 775- 
781). 

As a result of a careful study of the problem of nutri- 
tion in pregnant women, particuhirly, the author is not 
impressed by the idea, put forward by sevemi authors, 
that eclampsia is most likely to occur in women part.aking 
habitually of a low protein diet. He cites the e.vamplc 
of the New Guinea natives, whose diet is not only defi- 
cient in protein, hut whose protein is of poor biologic 
value, hut who arc particularly exempt from eclampsia. 
He believes ratlier that the level of magnesium in the 
diets of normal and toxemic women deserve,-, wide in- 
vestigation. He also presents several f.acts tei strengthen 
tlie conception that a dc/icicnc\ in magnesium may he 
ctiologically important, one of whicli i,s the good effects 
of injections ejf rnagne.'ium sulf.ate in eclampsia. He also 
found a statistically significant difference in the magnes- 
ium intake of 20 to.xcmic tvomcn as compared witii 
normals. 

KirkI’ATRICK, N. R. ; P.xpcrienee with a new 
insulin. {Proc. Staff .Meet. Mayo Clin., Julv 
6, 1949, \ ol, 24. No. 14). 

NPH5n is a neutr.al crystalline protamine zinc insulin 
wuh an .'•ction intermediate between that of soluble 
(regular) insulin and pro‘.-(minc zinc insulin. In using 
It in 20 c.ases of snerc diabetes, decidedly better control 
and greater convenience w.-'s experienced. Wilder, in dis- 
cusnng the p.-.per stre-sed the point that NPH50 dws 
nt)t require .any e.vcets of protamine for stabiiitv there- 
fore soluble inrulin can he added to it a^ needed’ without 
b.--s of qmck action. He hrlicvrs NPH50 is simpler and 
much safer and will compfctciy replace protamine zinc 
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SCHERING APPOINTS FOX 
ASSISTANT TO PRESIDENT 

The appointment of Mr. Morti- 
mer Fox as Assistant to the Presi- 
dent has been announced by Mr. 
Francis C. Brown, president of 
Sobering Corporation, pharmaceut- 
ical manufacturers of Bloomfield and 
Union, N. J. 

Mr. Fox comes to Schcring from 
the Indian Motorcycle Company of 
Springfield, Mass., where for the 
past three years he was Treasurer 
and Controller since his honorable 
discharge from the U. S. Aimy. 
Prior to this, Mr. Fox served svith 
the War Production Board where 
he was simultaneously for almost a 
year Regional Statistician in Detroit 
and Research Advisor to the Auto- 
motive Branch in Washington. He 
enlisted in the U.S. Army in 1942 
and was promoted through the ranks 
to the grade of Captain of the Air 
Corps. His duties included budget 
and supply in addition to serving in 
Washington at the Pentagon Build- 
ing as statistical officer. Mr. Fox 
earlier was fpr five years economist 
for the investment trust, Tri-Con- 
tinental Corporation of New York. 

A graduate of Yale University, 
Mr. Fox later graduated from Har- 
vard Business School with his mas- 
ter’s in business administration. 


CORICIDIN SUCCESSFUL 
AGAINST COMMON COLD 

Coricidin tablet.--, for aborting and 
treatment of the common cold, arc 
now available from Schering Corp- 
oration. pharmaceutical manufactur- 
ers of. Bloomfield and Union, N. J. 
It is the first preparation using the 
combined antihistaminic - analgesic - 
antipyretic attack against coryza. 

The principle ingredient in Cori- 
cidin is Chlor-T rimeton, Schering’s 
new, potent antihistaminic drug. 
Each Coricidin tablet contains 2 
milligrams of Chlor-Trimeton. In- 
cluded are adequate amounts of ace- 
tylsalicylic acid, acetophenetidin and 
caffeine which contribute their well 
known analgesic-antipyretic .synergis- 
tic effects. 

According to the Journal of the 
Jmerican Medical Association (Sep- 
tember 10, 1949, ^Current Com- 
ments”, page 138): “The common 
cold is an allergic response in suscep- 


tible persons to contact with a speci- 
fic protein, which is the cold virus 
or its products.” 

This relatively new concept of the 
cold was understood and investigated 
by several clinicians in the last few 
years resulting in definite clinical 
proof. Captain J. AI. Brewster, in 
charge of the cold clinic at the U. S. 
Naval Hospital at Great Lakes, Ill- 
inois, reported in the U. S. Naval 
Medical Bulletin on the outcome of 
antijiistamimc treatment for colds in 
572 patients. He found, “A cold 
was considered to have been aborted 
or cured when all signs and symp- 
toms disappeared completely within 
24 hours of the beginning of treat- 
ment and remained absent for at 
least 48 hours after all treatment w.as 
stopped. All s)'mptoms were aborted 
in 90 percent of the patients in xvliom 
treatment with antihistaminic drugs 
was begun within the first hour after 
onset of symptoms, and in 87 percent 
of patients treated within two hours 
of onset ; 74 percent of patients who 
received tre.itment within six hours, 
and 70 percent of patients who re- 
ceived treatment within 12 hours of 
onset were also cured.” Other .studies 
showed similar results. 

The combin.ition of pharmacologic 
effects in Coricidin Tablets provides 
the ideal therapy for the management 
of the common cold. Dosage indic- 
ated for adults is two tablets at the 
vert’ first indication of cold symp- 
toms followed by one tablet every 
three or four hours for three or four 
dax s, as necessaiy. 


RESEARCH FELLOWSHIPS — 
THE AMERICAN COLLEGE 
OF PHYSICIANS 
The American College of Physic- 
ians announces that a limited num- 
ber of Felloxx'ships in A'ledicine xx'ill 
be available from July 1, 1950-Junc 
30, 1951. These Fellowships are 
designed to proxdde an opportunity 
for research training either in the 
basic medical .sciences or in the ap- 
plication of these sciences to clinical - 
investigation. They are for the bene- 
fit of physicians xvho are in the earh' 
stages of their preparation for a 
teaching and inx'estigative career in 
Internal Aledicine. Assurance must 
be provided that the applicant xx'ill 
be acceptable in the laboratory or 


clinic of his choice and that he xvill 
be provided with the facilities ncces- 
rary for the proper pursuit of his 
xvork. 

The stipend xvill be from S2 20j 
to $3,200. 

Application forms xx'ill be supplied 
on request to The American College 
of Physicians, 4200 Pine Street, Fli?l- 
adelphia 4, Pa., and must be submit- 
tc'l in duplicate not later' than Octo- 
ber 1, 1949. Announcement of 
axx'ards xx’ill be made Nove.Tiber 
1949. 


CIBA AWARD 
The annual Ciba Axvard for out- 
standing xx'ork in clinical endocrin- 
ology has been axx'arded this year to 
Dr. George Sayers. The selection 
xv.Ts made by a committee of the As- 
sociation for the Study of Internal 
Secretions and announced at a re- 
cent dinner. It is c.xpccted that the 
xvork of Dr. Saycr.x xx-ill have an im- 
portant use in the study of the effects 
of cortisone and ACTH in arthritis 
and rheumatic fever. 

Dr. Sayers developed a nexv and 
sensitix'e method for the .assay of the 
adrenocorticotropic hormone of the 
anterior pituitarx' gland. He found 
that the ascorbic acid and cholesterol 
content of the adrenal glands x-aries 
inversely xvith the amount of ACTH 
administered to the test animal. Hax'- 
ing established the method, he appli- 
ed it to the problem of pituitary-ad- 
renal relationships. The interrela- 
tion of the pituitary and the adrenal 
cortex, and the response of thix hor- 
monal system to a x-ariety of stimuli 
are better understood and can be bet- 
ter studied as a re-ult of his inx-esti- 
gations. 

Dr. Sayers xi-as bom in 1914. He 
received the degree of A'l. S. in phy- 
sics from the University of Alichigan 
in 1936 and the Ph.D. degree in 
physiological chemistrx from Yale 
Unix'ersity in 1943. From 1943 to 
1945 he serx'ed xvith the Office of 
Scientific Re,search and Dex'elopment 
at Yale Unix'ersity and in 1945 be- 
came Assistant Professor of Pharm- 
acology’ at the Unix'ersity of Utah. 

The Ciba Aix-ard is limited to men 
not over 35 years old and is given for 
meritorious accomplishment in the 
field of clinic.al or pre-clinical endo- 
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